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IMPROVED GAP LATHE. 

We illustrate herewith a new and excellent lathe, which, 
from the fact that it is claimed to perform all the work 
usually done on several lathes of different sizes, will com- 
mend itself to the careful attention of all who require from 
their machine tools a wide range of capabilities, for reasons 
of economy both in space occupied and in first cost. The 
machine is a 80-inch swing lathe (ordinary measurement). It 
is 21 inches over the rest, and 10 feet 6 inches between cen- 
ters, or 21 feet, if a shaft of not over 4 inches in diameter is 
passed through the spindle. By the use of the gap, a piece 
of work 48 inches indiameter and 26 inches in length may 
be turned; and by the face, plate on the back end of the 
spindle, a wheel 9 feet or more in diameter can be bored. 
The boring bar is passed through the spindle, and is sup- 
ported by a bush at one end, the other extremity being, as 
usual, carried to the rest. The speed of the lathe, with the 
countershaft running at 116 revolutions, varies from 290 to } 
revolution per minute. Between these limits are included 
the proper speeds for turning anything that will swing in the 
gap. The machine is also screw-cutting, and has a change- 
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able cross feed of from 26 to5per inch. The rest is com- 
pound. The top rest will travel 12 inches, and the main 
rest the full length across the saddle. The tool post has 
three set screws, the center one for light and the others for 
heavy work. All three bear the strain directly through the 
center of the rest. The saddle is carried or supported over 
the gap by the lower ways, and on alevel with the gap. 

This lathe, we are informed, is as easily operated as any 
ordinary 30-inch lathe. The large face plate or gear is re- 
movable, so that, when the machine is employed for small 
work, its dead weight need not be carried. The trueness of 
the lathe, the inventor states, has been proved by turning a 
piece of work 4 feet in length clamped in the face plate and 
not supported by the back center. This has been tried, and 
the work has been found, by caliper measurement, to be ac- 
curate. 

For further particulars, address Mr. James Watson, No. 
1608 South Front street (below Tasker), Philadelphia, Pa. 

————_s+0+e_____- 
Agricultural Steam Engines. 

“Tn buying or selling engines,” says a writer in the Agri- 
cultural Gazette, “ it is usual to speak of them as being so many 
horse power. Now this is a very loose term, and opens the 
door to avery great amount of humbug. A horse power, 
according to Watt, was 32,000 lbs., lifted 1 foot high each 


minute; but there are very few engines made which will not 
do much more than this for each nominal horse power. By 
this rule, a 10-horse engine ought to lift 320,000 lbs. 1 foot 
high each minute. Now some makers will give you an en- 
gine that will do more than double that work; while others 
will give you an engine that will only just do 320,000 Ibs. 
and no more. No farmer, then, should buy an engine by its 
nominal horse power; he should ask some other questions, 
and get written guarantees from the maker as to what the 
engine really is. For instance, another of Watt’s rules was 
that 1 cubic foot of water boiled off in an hour was equal to 
1 horse power. Another rule to measure an engine by is the 
boiler surface exposed to the action of the fire, it being the 
custom nowadays to allow about 20 feet of boiler surface 
to each nominal horse power, that is to say, a 10 horse en- 
gine would expose about 200 square feet of surface to the 
action of the fire in the fire box and tubes, and of this from 
one fifth to one third would be in the fire box and the re- 
mainder in thetubes. If I were going to buy an engine, and 
wished to compare the prices of different makers, I would 
ask these questions: 1. Will you guarantee that all parts of 
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the engine and boiler are calculated to work at the usual 
pressure of 120 Ibs. on the square inch of the safety valve 
above the atmospheric pressure? 2. Will you guarantee that 
the boiler has 20 square feet of heating surface for each 
nominal horse power? 3. Will you guarantee that the 
boiler will boil off at least one cubic foot of water (6} gal- 
lons) for each nominal horse power in the hour? 4. Will 
you give me two cylinders, and will you guarantee that each 
is arranged with separate cut-off valves, so that I can cut 
off the steam at any period of the stroke, and in such a way 
that I can alter the cut-off without stopping the engine, and 
say about 15 square inches of piston for each nominal horse 
power? 5. Will you give me a separate crank shaft for each 
cylinder, with a governor and a flywheel for each, and so 
arranged that I can work them either separately or both to- 
gether, passing all the power through one flywheel if I wish? 
6. If it were a traction engine, I would ask to have two 
speeds, one intended to use up all the steam (when expand- 
ing six times) at four miles per hour, and the other to use up 
all the steam at two miles per hour. 

“Tf every farmer, before he bought an engine, asked all 
these questions and got a written reply to them, I venture to 
think that farmers’ engines would very soon be greatly im- 
proved in quality, and that many makers, who at present 
exist as makers of engines solely because their customers are 
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unable to tell the difference between a good and bad engine, 
would quickly disappear from the scene.” 
tte 
A Machine Dining Table. 

A machine has been invented which may bring about a 
strike in a class of workers who rarely resort to such means 
of intimidation with objects other than securing more 
“nights out” or permission to entertain more admirers in the 
kitchen. We mean the waiting maids, whose occupation the 
machine dining table aims to destroy. The inventor says 
that it ‘‘is so constructed as to enable each person sitting at 
the table to bring the various dishes within his reach, which 
willenable the plates to be changed by mechanical means, 
allow each person to help himself to water when desired, 
which will keep bottles of wine and other substances cool, 
and which ”—and here is luxury which reminds one of those 
frightfully expensive old Roman banquets—“‘shall be pro- 
vided with a fountain to keep the air cool and refreshing.” 

We cannot pretend to describe all the mechanism. There 
is much of it. It looks destructive to children; but on the 
other hand it offers the advantage of a useful object for con- 
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templation or topic of conversation for a dinner party of 
mechanical engineers. It might lead to disagreeable feeling 
among guests, if one should insist on revolving the middle 
portion, on which the dishes are placed, just as another was 
about to himself to some dainty morsel; and the stronger 
guests moreover would have an unfair advantage over the 
weaker ones, because they could forcibly adjust that rotating 
top so that the tidbits would come before their own plates. 
And when ‘“‘the plates are to be changed, the crank, H?, is 
turned, which lowers the plate that has been used, carries it 
in beneath the table top, and raises a clean plate through the 
opening.” Supposing somebody should turn, accidentally, 
somebody else’s crank, H?, there would be another casus belli, 
for who could sit silently by and see his dinner sink, like the 
ghost in Hamlet, without feelings of resentment against 
some one, especially if hungry? There is a reservoir over 
the table and a system of waterworks under it, with a faucet 
for each plate. If something should leak, the unfortunate 
guests might in politeness sit still, while they contracted 
violent colds, owing to the soaking of their nether extremi- 
ties. The invention is an ingenious one, but we fear it is 
not calculated to impress the precepts of the Golden Rule. 
a a a 

A Goop harness dressing may be made of neatsfoot oil 1 

gallon and lampblack 4 ozs., stirred well together. 
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A BULL ON THE TRACK. 

When George Stephenson was before a committee who 
were inquiring into the nature of his locomotive, one farmer 
committee man, after hearing that probably the unexampled 
speed of twelve miles an hour would be attained, and reali- 
zing that the machine could not leave its rails, sagely re- 
marked: ‘‘But, Mr. Stephenson, supposing cows should get 
on your track, before your engine?” ‘‘ Well,” replied the 
inventor quietly, ‘‘ it would be bad for the cows.” 

If the questioner had framed his query to refer to bovines 
of the masculine gender, subsequent experience has shown 
that Stephenson’s reply might well have been otherwise; for 


while the average cow is not run over, as a rule, except in-: 
voluntarily, bulls have over and over again scorned to fly; 


‘from locomotives, and, while being killed themselves, have 
wrecked the aggressive train. A remarkable instance of 
this happened recently in Virginia, just as a heavy freight 
train was approaching a bridge. A bull, with mane and tail 


crect, placed himself in the middle of the track, breathing | 


fierce defiance. 


The engineer put on the brakes and blew 


his whistle; but the brute lowered his head and refused to ; 


stir. It was impossible to stop, and the engine struck the 
animal just as it was passing on the bridge, left the rails, 
and was precipitated on the trestle work, which gave way. 
The locomotive, tender, and six freight cars went down into 
‘the abyss, the boiler exploded, and the bridge and cars in a 


‘few moments were in flames. The bridge, which was 120. 


feet long, was entirely consumed, the locomotive of course 
‘was ruined, and the engineer was mortally injured. The 
loss to the railroad company amounts to over $8,000. What 
became of the bull is not stated. 

Mr. Herbert Spencer, in discussing the subject of the dis- 


and inanimate objects, says that, where intelligence rises be- 
yond the merely automatic, the motion implying life begins 
to be distinguished from other motion by spontaneity. 
That the spontaneity of motion serves as a test, he considers, 
is clearly shown “‘ by the behavior of tame animals, and even 
of wild animals, in presence of railway trains. In the early 
days of railways, they showed great alarm; but after a time, 
familiarized with the roar and swift motion of this some- 
thing, which, appearing in the distance, rushed by and dis- 
appeared in the distance, they became regardless of it.” 
This implics that the knowledge acquired by cattle in 
the early days of the locomotive is hereditary, which is in 
accordance with Mr. Darwin’s well known deductions from 
observation of other traits, transmitted from generation to 
generation, in hunting dogs and other trained animals. But 
in the case of brutes in which there exists great pugnacity, 
such as bulls, it would seem that the sentiment of anger is, 
as in the case of man, strong enough to overpower the knowl- 
edge which is analogous to reason. There can be traced in 
‘man, besides, the same tendency to think, inmomentsof rage, 
that objects, which he knows to be inanimate, are animate. 
Made angry by resistance to his efforts, he may in a fit of 
/anger swear at some senseless thing, or dash it to the ground, 
‘or kick it. 


emotion, tends to discbarge itself in violent muscular ac- 
| tions, which must take some direction or other;” and the 
same author goes on to show that, as generally the object of 


exertions are directed, so this same muscular discharge is, 


The similarity of behavior under such like peculiar condi- 
tions, between man and the brutes, seems to add another link 


ders which the evolution theory aims to establish. 
Sa ee ae 
DUAL LIFE, 

We have already discussedin some detail the curious men- 
tal condition of persons who apparently possess two distinct 
mental lives. To such individuals the events of the abnor- 
'mal life are a blank while existing in normal state, and vice 

versa. Dr. Brown-Séquard has advanced the hypothesis that 
‘this phenomenal condition is a consequence of our two brains, 
of which he believes we ordinarily use but one, leaving the 
other nearly unemployed. 
| The Greenlanders have a queer belief that the shadow, 
‘which by day accompanies us wherever we go, at night 
: wanders away and has adventures. This odd superstition 
| regards the duality of life from another standpoint than the 
; almost purely physically one of Dr. Séquard; and Mr. Her- 
‘bert Spencer, in his new work on ‘Synthetic Philosophy,” 
| devotes some close reasoning to the primitive idea of our 
| possessing an alter ego, and to the question of whether we do 
‘not form a conception of a mental self through the incom- 
; prehensible experiences of dreams. Dreams, he says, can- 
not be interpreted as we interpret them, in the absence of the 
hypothesis of mind as a distinct entity; and this hypothesis 
cannot exist before the experiences suggesting it. There are 
dream experiences, which seem to imply two entities; and 
such a supposition involves the notion that the second entity 
differs from the first simply in being absent and active at 
night while the other isat rest. Only as this supposed dupli- 
cate, once thought of as like the original in all things, be- 
‘comes gradually modified by the dropping of physical charac- 
ters irreconcilable with the facts, does the hypothesis of a 
mental self become established. 

It is a notable fact that this belief in the duality of self is 
constantly found among savages, and that they bring the 
same forward in explanation of the peculiar states known as 
swoon, catalepsy, etc., in which animation is suspended—as 
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tinction which brutes are capable of making between animate 


“But,” to quote Mr. Spencer again, “the ob- | 
#4 | vious interpretation is that anger, like every other strong: 


wrath is a living object, to the injury of which the muscular | 


by force of association, turned upon an inanimate thing. | 


to that connection between human beings and the lower or- 


| well as for sleep. Insensibility following a blow or violent 
exertion, the Fijian believes, is due to the duplicate self 
wandering away from the body; andas the desertion is more 
determined than in the case of sleep, the return of the dupli- 
cate is followed by silence as to what has been scen or done in 
the interval. In our owncommon specch, we show the way 
. in which syncope yields seeming verification of the primitive 
inotion of duality. We speak of one who revives from a 
fainting fit as ‘‘coming back to himself;” we use the term 
‘‘absent-minded ” or ‘‘ abstracted,” literally meaning drawn 
away. ‘‘ Wits gone wool-gathering ” is an apt vulgarism in 
point. All of these terms clearly express the idea of some- 
thing having departed from the present self, for a time. 

In apoplexy, the patient suddenly falling betrays a “ total 
‘loss of consciousness, of feeling, and of voluntary move- 
'ment;” there is snoring as in deep sleep. Yet the sufferer 
cannot be “‘brought back to himself” by ordinary means, 
and the savage witnesses such effects, and, recalling his 
dream experiences, believes that the second self has gone 
away for a time beyond recall. Some time afterwards there 
is a like prolonged insensibility, and then revival, and 
another silence as to what has happened in the interval; on 
the third time, the absent something does not return. 

Similar in the suddenness with which it commences, but 
otherwise dissimilar, is the state of insensibility called cata- 
|lepsy. Instantaneous loss of consciousness is followed by 
a state in which the patient ‘‘ presents the air of a statue 
‘rather than that of an animated being,” and control of the 
members is lost. There is no recollection of occurrences 
during the attack; and interpreting the facts according to 
| their primary meanings, the wandering other self will give no 
‘account of its adventures. The Chippewas, believing in the 
journeying of souls, think that those of persons in a trance, 
“being refused a passage, return to their bodies and reani- 
mate them.” 

There is still another state of insensibility which has shown 
itself repeatedly of late among persons who have been pro- 
-foundly impressed by the religious revivals. We refer to 
ecstasy, in which the subject shows that he is ‘ not him- 
self,” and seems to have vivid perceptions of things else- 
|where. During this state, in which the muscles are often 
‘rigid, and there is a total suspension of voluntary motion, 
visions of an extraordinary nature occasionally occur. These 
phenomena tend to strengthen the primitive belief that each 
man is double. AJl the various phases of coma, from astate 
of slight drowsiness up to permanent and profound stupor, 
are similarly interpretable. 

It will be seen, from Mr. Spencer’s reasoning before given, 
that the supposition peculiar to the savage is not without 
some justification; and if the prevalence of a hypothesis is 
any support, this is certainly one most widely extended. The 
Fijian may sometimes be heard to bawl out lustily to his 
own soul to return to him. Among the Karens, a man is 
| constantly in fear lest his other self should leave him: sick- 
ness or languor being regarded as signs of its absence. 
Among the northern Asiatic tribes, disease is ascribed to the 
soul’s departure. By the Algonquin Indians, a sick man is 
regarded as having his ‘‘ shadow” “‘ unsettled or detached 
from his body.” Like interpretations are met with among 
'the Australians and Tartars. A remarkable instance of the 
‘survival of the primitive idea that the soul leaves the body 
during sleep is instanced among certain Jewish sects: where 
the prayer on awakening is one of thanks for the return of 
the soul, and an immediate duty is the washing of hands and 
face to cleanse away the impurities of this minor death. 

pe eg ee eran 
THE CENTENNIAL SURPLUS, 

Congress, prior to the opening of the Centennial, appro- 
priated $1,500,000 toward defraying the expenses of the 
same, and provided that, after the debts of the Exhibition had 
been paid, the United States should be reimbursed before 
any profits should be distributed among the stockholders. 
After the Exposition was over, the Centennial Board of 
Finance declined to refund the above sum to the National 
Treasury out of the funds on hand, on the ground that the 
‘same could be reclaimed by the United States only after 

the accruing of profits, and that, as no profits had accrued, 
the Exhibition not having paid expenses, the United States 
_ was barred from taking any part of the balance in the hands 
‘of the Board, and that said balance was the property of the 
‘stockholders and was divisible only among them. Issues 
_were framed, and the controversy put in action in the United 
States Circuit Court, which rendered decision in favor of the 
stockholders. The Government then appealed, and the 
judgement of the Supreme Court, delivered by the Chief Jus- 
' tice, reverses that of the court below, mainly on the ground 
that the act of 1876 ‘‘appropriated moneys to be paid back 
under certain circumstances, and the accepting of them only 
by the Board of Finance created a liability to repay it by the 
act of 1872.” The assets of the corporation were to be divided 
, among the stockholders only after the payment of all liabili- 
| ties; and unless the contract entered into otherwise pro- 
vides, it is clear the United States must be paid in full before 
; the stockholders can claim distribution among themselves.” 
The million and a half of dollars will therefore be paid into 
‘the United States Treasury. 

This decision will, it is said, materially affect the interests 
of the permanent Exhibition in Philadelphia, as the sub- 
scription to that enterprise consisted in large part in Cen- 
tennial stock worth some $500,000 at par. It was expected 
that $300,000 could be realized thereon; but now it seems 
that its valze is but 30 cents on the dollar, so that the avail- 
able capital, including $130,000 in cash, amounts to but 
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about $280,000. The preparations for opening will not be 
interrupted, and it is thought that the future income from | 


admissions will be ample to insure the success of the under- 
taking. 
ALLEGED MAGNETO-PHOTOGRAPHY. 

Mr. William Brooks has recently communicated to the 
South London Photographic Society some astonishing state- 
ments (which we find in both the Photographic News and the 
British Journal of Photography) regarding impressions which 
he claims to have obtained in a sensitive plate exposed in total 
darkness to the influence of a magnet—suaid impressions be- 
ing analogous to those due to light. The probabilities are 


that the investigator has overlooked conditions in his experi- | 
ments which would give another and more likely cause for | 


his results; and certainly no one will accept the latter accord- 
ing to his interpretation, in the absence of proof of the most 
convincing and conclusive nature. 

Mr. Brooks places a horseshoe magnet, about 8 inches in 


length, poles uppermost, in a dark box. Over the poles, and | 


about three eighths of an inch distant, he suspends a card 
blackened with Indian ink on both sides, and pierced with 
certain letters and geometrical figures. 


ter is thus half an inch distant from the magnet. 


fluence, or mode of motion, or vibration (the reade. may 
choose his own term), sometimes a negative and sometimes a 
positive image is developed, as if ordinary daylight had had 
access to the plate. It will doubtless astonish many to find 


that a card is capable of intercepting magnetism, as it is cur- | 


rently believed that that natural force acts through all inter- 
posed bodies—as would-be inventors of magnetic cut-offs 
have discovered to their confusion. But this is not ordinary 
magnetism—it is a@wra—od—the imponderable agent which 
Reichenbach conceived and supposed to emanate from most 
substances, and to affect people as well as sensitive plates. 


Mr. Brooks wisely offers no opinion on the matter; but not ; 


content with the remarkable statements already made, he 
adds that upon his plate appeared a portion of a word, which 
was not in perforated letters on his card screen. After exam- 
ining the latter with great care, he discovered that the word 


was printed on the card, but was illegible except when the 


card was held at an angle, and then only very faintly, being 
thickly covered with Indian ink. This spoils a good story 
by making it too strong. If the card intercepted the mag- 


netic aura so that the same could only act through the per- : 


forations in the first case, how could the same influence, act- 
ing on another part of the card at the same time, go through 
that card where the printed letters were impressed? And 
why did it not reproduce all the printing on the card instead 
of selecting a portion of a word? There is a mysterious dis- 
crepancy about it all, which makes us think that Mr. Brooks 
isa “medium.” 

1 ene el AI AI ne an 
REMARKABLE RESULTS OF EVAPORATION AND 
RAINFALL. 

The general belief that all dry land on theearth’s surface 
must necessarily be above the ocean level is erroneous. Land 
is above the level of the seaonly where there is a direct water 
communication, by the drainage streams of the district, 
with the ocean. But there are many instances where sucha 


communication does not exist; and in such cases the drained | northern side receives an enormous amount of water from ' 


surface may aswell be below as above the general ocean 
level, where there are depressions in the soil. Large regions 
that are below the ocean level will not necessarily be entirely 
filled with water, because as a rule the amount of evapora- 
tion far surpasses the amount of rainfall. To realize this 
fact, we have only to consider that one quarter of the terrcs- 
trial surface island and the rest is water; and it is certain 
that the evaporation from the land cannot amount to much, 
compared with that from the aqueous surface. It is true 
that vegetation throws some watery vapor into the air; but 
so on the other hand vegetation consumes a great deal of 


water, the elements of which are fixed inthe plants. We may ; 


assume, therefore, that the evaporationfrom three quarters of 
the earth’s surface, occupied by ocean and lakes, provides 
all the water falling on the whole; therefore, as a rule, the 
evaporation from a given surface of land surpasses the 
amount of rainfall. The former differs for every climate, 
but is for each special belt of latitude a much more constant 
quantity than the amount of rainfall, which, by peculiar 
local circumstances, such as mountain chains, air currents 
ascending from arid plains, etc., is often so much interfered 
with as to leave in some places rainless regions: such dis- 
tricts are the southern extremity of California, and New 
Mexico, near the mouth of the Colorado river, and there is 


another in the center of the Mexican Republic, and still an- | 


other in avery elongated strip of land with its neighboring 
sea extending along the western coast of South America, 
from Peru to Chili. A larger surface of this kind is found 
in Central Asia, in and around the great desert of Gobi or 
Shamo, situated in Mongolia and ChineseTartary. But the 
largest rainless surface is that which extends in Northern 
Africa, beginning some 300 miles inland from the western 
extremity, over a width of not less than 1,000 miles in an east 
by north direction. It covers a Jarge part of Egypt and the 
surrounding lands, including Arabia, and a narrow belt of it 
passes through Asia and Persia. In the last namedcountry, 
a long strip of country, extending some 200 miles on each 
side of the 70th meridian of longitude east of Greenwich 


One eighth inch : 
above the card, he places his sensitized plate, so that the lat- : 
The ex-; 
posure lasts from three to fifteen minutes, after which the; 
plate is removed and developed. Where the perforated parts | 
of the card have not intercepted the magnetic aura, or in- | 


separates it from the next largest rainless region of Central 
Asia, mentioned above. 

On the other hand, there are a few regions of perpetual 
jrain. These appear to be, as far as they are known, Cape 
Horn, at the southern extremity of South America, and the 
neighborhood of Sitka, at the southern part of Alaska Ter- 
ritory, which formerly belonged to Russia, but which now 
forms part of the United States. It follows, therefore, that 
| over the rest of the earth the fall of rain must be very un- 
‘equally distributed; and we have compiled a series of obser- 

vations as follows, which gives the average rainfall per year 
_in inches for several localities. 


falling Locality. 
per year 
| 18 ..... Erfurt, Germany. 
16...... Cambray, France. Upsala, Sweden. 
5 careeeeee St. Petersburgh, Russia. Copenhagen, Den- 
mark. Toulon, France. 
18s 3 de' Brussels, Belgium. Francke, Holland. 
aL eer Stockholm, Sweden. 
20 ..... Marseilles, France. Coblenz,Germany. Glas- 
gow, Scotland. 
25...... Rotterdam, Holland. Strasburg, Germany. Lis- 
; bon, Portugal. 
- 80...... Funchal, Madeira. Rome, Italy. 
© 85... Liverpool and the Isle of Man, England. 
i 40...... Mafra, Portugal. Florence, Italy. 
a 5 aera Dover, England. Genoa, Italy. 
80. Bergen, Norway. 
, 110 ..... Coimbra, Portugal. 
; Atthe western limit of the rainless region of Central 


' Asia are situated several lakes, receiving their water supply 
_from rivers; these lakes are without communication with the 
‘ocean, but they are all situate on a table land, some of them 
|many hundred feet above the ocean level. But they all dis- 
pose of their supply of water by evaporation. 

Every such locality forms a water system by itself, sur- 
rounded as it is on all sides by mountain ranges, without any 
local depression to permit the exit of the water; thus all the 


evaporation. 
When we proceed westward from these lakes of Central 


Sea of Aral, which is the largest of these inland seas, cover- 
ing about 10,000 square miles; its surface has been found to 
be only 21 feet above the level of the ocean, while our Great 
‘Salt Lake in Utah is not less than 4,220 feet above the sea. 
Proceeding further west, the ground is still more depressed, 
and gives evidence that a gradual sinking has taken place to- 
wards the shores of the Caspian Sea, which at its nearest 
; point is scarcely 100 miles west of the Sea of Aral, but of 
which the surface is 112 feet below that of Aral, and 86 feet 
below the level of the ocean. It is the largest body of water 
in existence which has no communication with the ocean. 
It separates the southeastern extremity of European Russia 
from Asia, and it covers a surface of about 100,000 square 
miles; it is separated by a high mountain chain from Persia, 
a great portion of which empire is situated in the largest of 
the four or five rainless belts. This belt extends through the 
whole of Central Africa and Southwestern Asia, as far as 
the sources of the river Indus. This sea, therefore, reccives 
‘no supply of water of any importance from the south; and 
on its eastern side only one river of any importance empties 
itself into it. Thisriver is the Attruck, which has its source 
in the Persian mountain chain mentioned. The western 
shore receives the waters of several rivers, among which are 
the Kooma, the Terek, the Koor, the Avan, etc.; but the 


j two large rivers, the Volga and the Ural. The first is the 
| largest river of Europe, having a length of 2,300 miles; it 
drains a surface of not less than 640,000 square miles, more 
than half the area drained by the Mississippi and the Mis- 
souri, and more than the whole of the watershed of the 
mighty St. Lawrence, which with its chain of large lakes 
, drains a surface of 600,000 square miles. The latter river, 
‘the Ural, which belongs as much to Asia as to Europe, form- 
_ ing as it does a part of the southern boundary between the 
two continents, has a length of some 1,050 miles, and drains 
a surface estimated to be nearly equal to that of the Caspian 
Sea. East of the Ural, several other considerable rivers, 
‘each about as large as our Hudson, Delaware, or Susque- 
hanna, pour their waters also in the northern extremity of 
the Caspian Sea; and it is no wonder, therefore, that old geo- 
-graphers, who did not know that its level was below that of 
the ocean, and who had no idea of the results of powerful 
evaporation, were unable to account for the disposal of all 
‘this mass of water, and so they imagined that there was a 
‘subterranean outlet toward the Black Sea or the Persian 
Gulf. Kircher, in his book on the subterranean world. gives 
a picture of this supposed channel, traversing at great depth 
, the bases of mountain barriers and passing under the beds 
lof rivers, etc. 

These suppositions were definitely set at rest by the dis- 
covery that the surface of the Caspian Sea, as before stated, 
is 86 feet below the surface of the ocean; while the sur- 
| rounding shores, especially in the north and northeast, ex- 
‘tend for many miles as an alluvium, also below the ocean 
‘level. These data were ascertained many years ago by the 
isurveys for canals constructed with the intention of estab- 
‘lishing water communication between the Caspian and Black 
i Seas by means of a canal uniting the Volga and the Don. 
At one point these rivers are close together; but the Don 
‘flows into the Black Sea, and the Volga, as we have stated, 
into the Caspian. 

The Caspian Sea is a forcible illustration of the fact that 
the evaporation on a given surface may far surpass the rain- 
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Asia, the elevation becomes less and less until we reach the 


fall. It receives the drainage of a surface more then ten 
‘times its own size; and if we suppose that three fourths of 
|the water falling in rain is utilized by vegetation, and so 
never reaches the streams, there is still the watershed from 
two and a half times the Caspian’s area, besides the rain which 
falls in that sea itself, which must be disposed of by evapo- 
.ration; and such is undoubtedly the case. Itis scarcely ne- 
cessary to go into calculation of the million of tons of water 
which the Volga and the Ural supply annually—a calcula- 
.tion which offers no difficulty when we consider that the 
average rainfall on the ground drained by those rivers is 
nearly 12 inches, making 1 foot of water over a surface of 
about 1,000,000 square miles; we leave this calculation to 
/our readers, merely drawing attention to the enormous 
amount of saline matter washed out by this water from the 
soil through which and over which it flows. This salt is all 
carried to the Caspian Sea; and as only pure water is re- 
moved by evaporation, the salt remains behind, and that 
| body of water must necessarily become more and more salt, 
up to the point of saturation, which is now nearly reached, 
‘the Caspian Sea being already much salter than the ocean. 
The rivers continuing to pour in water, of course of less 
purity than that which evaporates, the process goes on; and 
_this consideration solves not only the question in regard to 
ithe salting of this particular lake, but of all lakes having no 
outlet, and also the question, so often asked: Where does the 
salt of the ocean come from? The ocean is, in fact, nothing 
but a huge lake without an outlet, into which all the rivers 
‘of the earth continue to pour their impure waters, while no- 
thing but pure distilled water is taken out by evaporation. 
Even the ocean, therefore, must steadily increase in its salt- 
ness, and only its immense size retards the change which will 
_take several thousand years to become appreciable to man. 
: See ee eee aE 
| A Time Ball in New York City. 
An arrangement has been concluded between the Super- 


rain received must necessarily be disposed of by simple intendent of the United States Naval Observatory at Wash- 


ington and the Western Union Telegraph Company, for the 
purpose of disseminating the standard time, as determined 
daily by the Naval Observatory, ‘to shipowners and masters, 
business men in general, railways, chronometer makers, and 
| others, and to the public generally. In pursuance of this 
agreement, a time ball of large size is to be dropped daily 
from the tower of the Western Union Telegraph Company’s 
main building at New York city; and arrangements will be 
made for controlling public clocks in New York and other 
places. and also for distributing the noon signal of the Uni- 
ted States Naval Observatory to various cities in the United 
States having more than 20,000 inhabitants. In New York, 
at 11h. 55m., a time ball will be hoisted halfway up the 
iron flagstaff on the tower of the Western Union building at 
the corner of Broadway and Dey street. This ball is 3 feet 
-6 inches in diameter, and can be seen by ail the shipping 
lying at the New York and Brooklyn docks and on the New 
Jersey shore, as well as by all vessels lying in the bay, even 
beyond quarantine. For long distances an ordinary ship’s 
‘glass will be needed. It can also be seen on Broadway from 
‘Tenth street nearly to the Battery and from suitable posi- 
tions it can be seen by a large majority of the citizens of 
New York, Brooklyn, Hoboken, Jersey City, etc. 

The ball will remain at half mast from 11h. 55m. to 11h. 
58m. Ati1lh. 58m. it will be hoisted to its highest point, 
about halfway up the main staff—that is, over 250 feet above 

| the street. It will be dropped by an electric signal at ex- 
actly noon by New York time. The longitude of New York 
being assumed to bethat determined by the United States 
Coast Survey for the City Hall. 12h. Om. 0s.00 New York 
time=11h. 47m. 493.53 Washington time. 12h. Om. 08.00 
New York time=4h. 56m. 1s.65 Greenwich time. 

If, on account of high winds, etc., the ball fails to fall at 
12h. Om. Os., it will be kept at the mast head till 12h. 5m., 
and then dropped at 12h. 5m. 0s. In such cases, asmall red 
flag will be hoisted at 12h. 1m. and kept flying till 12h. 10m. 

The time of falling cf the ball will record itself automati- 
leally, by electricity, near the standard clock of the Western 
; Union Company (which is regulated by signals from the 
| Washington Observatory); and if by any cause it does not 
‘fall precisely at noon, its error will be known. In the even- 
‘ing papers of the day, and in the papers of the next morn- 
‘ing, a notice will be regularly inserted, stating whether the 
ball fell at the correct time, and if not, then its error fast or 
slow. In this way, even signals which high winds or other 
‘causes have prevented from being given precisely will still 
ibe available for the regulation of clocks and chronometers. 
This ball will therefore serve to regulate the clocks of New 
| York city to standard New York time, and will also serve to 
| correct chronometers of ships lying in the harbor. 

Neen een ee ee EEE 
Business Stagnation in Germany. 

Herr Krupp, of Essen, Germany, the great gun maker, 
has issued a memorandum to his workmen, dilating on the 
| present stagnation of business, and the short hours necessi- 
‘tated by the restriction of the market. Herr Krupp exhorts 
his men to submit with patience to the passing slackness and 
‘reduced wages, and points to the conduct of the laboring 
| classes in England, under like circumstances, as an example 
not to be followed. England has had its period of industrial 
activity and prosperity. ‘‘England has grown great and 
powerful by her industry. Then her working men have 
‘formed trades’ unions, and struck work for the purpose of 
| enforcing higher wages. The consequence has been that the 
work of England has, toa great extent, been carried abroad. 
That ought to be a warning to us.” 
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THE IRONCLAD MAN-OF-WAR ALEXANDRA.—[See page 261.1 
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STRAIGHTENING SAWS. 

In the manufacture of saws, the straightening forms a 
large proportion of the manipulative processes. The cut- 
ting of the teeth, the grinding, the polishing, the tempering, 
and the finishing: each of these processes is accompanied 
by a straightening operation; for in insuring an equal amount 
of tension at all parts of the blade lies one of the principal 
elements necessary to the production of a good saw, and a 
blade can hardly have any mechanical operation performed 
upon it without affecting its tension and straightness. In 
the use of saws, it is found that band and frame saws are, 
under ordinary conditions, comparatively easily kept true 
and straight; whereas hand and circular saws are readily 
affected by several causes, among which the most prominent 
is the setting of the teeth. The blades of circular saws, 
moreover, frequently become hot, and the heating of a 
blade is almost certain to impair its straightness, and hence 
the equilibrium of its tension. 

The set of a saw tooth should all be given to the tooth it- 
self, and in no case should it extend below the bottom of the 
tooth into the solid blade; because in that case it affects the 
straightness of the same andi renders it liabie to break. The 
harder any cutting tool is, the more cutting duty it will per- 
form without becoming dull. On the othe: hand, the 
strength depends upon the degree of hardness or temper. In 
a saw, the temper is made to conform to the requirements 
of strength and elasticity, the latter element including its 
resistance to becoming bent or taking a permanent set, if 
bent much out of the straight line; and this degree of tem- 
per (which is shown by a blue color) 1s found to be the high- 
est which it is practicable to give to the saw teeth: which, be- 
ing formed out of the plate itself, are necessarily of the same 
temper as the plate. Furthermore, the blue shows the high- 
est temper which it is practicable to give to the teeth, and 
still allow them the capability of being bent to obtain the 
set. Indeed, it is only from the fact of their being weakened 
by the spaces between them that they will permit of being 
set without becoming broken; for were we to attempt to set 
the solid edge of a plate or blade, it would break, if proper- 
ly tempered. If then, in setting saw teeth, we allow the 
setting to extend below the tooth, the strength of the latter 
is destroyed, and the straightness of the plate or blade is im- 
paired. 

What is commonly called a buckle or a bend in a saw plate 
is known to the trade as a tight or a loose place, meaning 
that the want of straightness is produced by parts of the 
blade being unduly contracted or expanded; and all the ef- 
forts of the straightener are directed to the end of removing 
the contraction or of accommodating the expansion, so that, 
the unequal tension or strain being removed, the plate will 
be true and straight. If we take a saw plate that is quite 
true, and lay it upon atruly planed iron plate and allow it to 
become first heated and then cooled thereon, we shall find 
that it has become warped by the process, and it is apparent 
that the warping has been produced by the expansion and 
contraction of the plate, and possibly mainly from irregular 
heating and cooling; for it is impossible to insure that the 
heat can be imparted to and extracted from the plate equally 
in all parts. The varying widths, the extra exposure of the 
teeth due to their partial isolation (and hence their increased 
susceptibility to heat and cold), and other elements, wouldall 
cause inequalities in heating, against which it would be im- 
possible to provide. The circular saw affords the best ex- 
ample of the vicissitudes caused by unequal tension, as well 
as the most striking instance of the minuteness and skill in 
mechanical detail required in the saw straightener’s art. 

Suppose, for example, that we have a circular saw of three 
feet diameter, and that it is made straight and true, and with 
an equal degree of tension existing all over it. Let its cir- 
cumference travel at a speed of 2,500 feet per minute: it is 
obvious that the centrifugal force generated by the motion 
will tend (and actually does, to a slight extent) to expand the 
saw plate, and it is equally obvious that this expansion de- 
creases in amount as the center of the saw is approached. 
The equality of the tension on the plate is destroyed; and 
though stiff and true when in a state of rest, the saw is loose 
on the outside (or, in other words, center-bound) when ro- 
tated, the looseness of the plate decreasing from the circum 
ference towards the center as the radius shortens. As a con- 
sequence the extreme edge will, when in motion, flop over 
from one side to the other, according to the side on which 
the duty offers the most resistance; and this resistance will 
vary, from the curves in the grain in the wood, from knots, 
and from a variety of more minute causes. lt follows, then, 
that the sawing cannot be smooth, and that, as the saw bends 
or flops over on one side, the opposite side of the blade will 
come into close contact with the work, entailing friction and, 
as a result, heating; the latter will cause the saw to dish, and 
to remain permanently dished. 

The method employed by the saw straightener to compen- 
sate for the expansion due to the centrifugal motion is to 
place upon the saw a tension insufficient to dish the saw when 
at rest, and yet sufficient to accommodate the expansion due 
to the centrifugal force. This he does by the delivery of 
blows upon the plate, the effect of which will be to create a 
tension sufficient to tend to enlarge the plate without over- 


in other words, it becomes rim-bound when in motion; and 
the result is that it dishes, as shown in Fig. 1. So that one 
side contacts with the work; and if the saw teeth meet with 
different resistances 
on its two sides 
(which may occur 
from the waves in 
the grain of the 
timber, or from oth- 
er causes), the dish 
will jump from one | 
side to the other of | 
the saw, because, 

from being rim- 

bound, it is impos- 

sible that it remain 

straight. And as 

soon as it is forced 

over the straight line, it springs to the dished form, which is 

the only one capable of accommodating the tension. Now | 
when it is remembered that cutting out the metal to form 

the teeth weakens the saw, rendering it more susceptible to 

expansion from the centrifugal force, and that the number | 
and the depth of the teeth, and the temper, thickness, and 

size of the saw, as well as the speed at which it rotates, are | 
all elements tending to vary the force and effect of the cen- 

trifugal motion, it will be readily perceived that it requires | 
unusual judgment and skillful manipulation to enable the | 
workman to give to a saw the exact amount of tension called | 
for by the particular circumstances under which it is to op- | 
erate. Yet so skillful are some ot the straighteners that they 

have been known to remedy a defect in a saw from the de- 

livery of a single light blow. 

The blows delivered are in no case quick ones, nor are ; 
they sufficient to leave an indentation or impression upon 
the saw blade or plate. Each is given with a view either to 
create or remove tension, and not to give to the metal a per- 
manent set; and although in explaining the method of ma- 
nipulation it will be necessary toshow, in the illustrations, the | 
hammer marks, it is to be understood that those marks are 
not visible upon the work, and are only employed to denote 


where the blows were delivered. | 

In Figs. 2 and 3 are shown the hammers used by the saw . 
straighteners. The first is called a ‘‘doghead.” Its weight | 
is about 3 lbs., its diameter is about 18 inches, and its length 
is about 54 inches. Its handle which is about 14 inches 
long, stands at an angle of 
85° to the body of the 
hammer. Its face is round- 
ing, and of an even sweep. 
That shown in Fig. 3 is 
called a blocking ham- 
mer; the face at A is 
slightly rounded. In Figs. 
4 and 5 are presented the 
straightening blocks; that 


shown in Fig. 4 is of iron 
faced with steel. The face 
is bright, smooth, ana 
slightly rounded. Fig. 5 
represents a wooden block 
upon which the straightening of the finished saws is per- 
formed. 


The doghead hammer, Fig. 2, is used mainly for stretch- 
ing, that is, for removing a tension. The reason for its 
handle being at an angle is that by this means the handle of 
the hammer stands, when the blow is delivered, in the line 
of the hammer’s 
motion; hence 
the blow deliv- 
ered is a dead 
one, that is to 
say, it has as lit- 
tle spring or re- 
bound as possi- 
= ble By _ this 
> means the effect 
produced by the 
blow is kept at 
amaximum;and 
the speed of the hammer being comparatively slow, it does 
not leave hammer sinks or marks upon the saw plate or 


TY. Y, 


coming the resistance to enlargement offered by the plate it-| blade. 


self until such time as the centrifugal force diminishes this 
resistance: when the tension follows up the advantage af- 
forded by the centrifugal force, and holds the plate from be- 
coming loose on its outer circumference. If from an error 
of judgment the tension is insufficient to accommodate the 
centrifugal force, the saw becomes loose in the middle, or, 


The part of the saw plate being operated upon must al- 
ways be kept flat upon the anvil, so that the blows will be 
received on a solid: otherwise they would distort the blade 
by bending it instead of stretching it. The motion of the 
doghead hammer, shown in Fig. 2, is sometimes such that it 
strikes the plate or blade fair, so that its effects extend equal- 
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ly in all directions, as shown in Fig. 6, at A, in which the 
dark center shows where the hammer fell, and the radiating 
lines denote the stretching effects of the blow. At other 
times, the direction in which the hammer falls is aslant, as 
shown in Fig 6, at B, in which the hammer, while failing, 
travels also in 
the _ direction 
denoted by the 
arrow, C, the 
stretching — ef- 
fects of the 
blow being de- 
noted by the 
radial lines 
around the cen- 
ter, at B. The 
motion of the 
hammer, how- 
ever, is never varied so as to travel towards, but always away 
from, the operator, the saw (if not a circular one) being 
turned end for end upon the straightening block when neces- 
sary. 

The method of using the blocking hammer, shown in Fig. 
3, is as follows: The shape of the face of the hammer, in 
conjunction with the line of motion in which it falls, deter- 
mine the direction in which the effects of the blow shall ex- 
tend. If, for example, the face, A, of the blocking hammer 
were flat, and the blow fell vertically true, the effect of the 
blow would radiate equally on all sides of the spot which 
received the blow. If, however, the face, A, of the blocking 
hammer, while falling, traveled also laterally, the effects of 
the blow will be greatest on the side towards which the lat- 
eral travel took place. Thus, in Fig. 7, if the hammer, in 


Fig. 6. 


falling, traveled from B towards the hammer mark shown, 
Fig. 7. 


the effect of the 
blow would be 
as denoted by 
the radial lines; 
while if the po- 
sition of the 
hammer face 
were turned to 
a right angle, 
and a blow were 
struck with the 
hammer travel- 
ing laterally from C towards the hammer mark shown, the 
effects upon the plate would be in the direction denoted by 
the radial lines, shown at C. The curve of the face of the 
blocking hammer, at A, also has an influence in extending 
the effects of the blow forward; and the result, of these com- 
bined elements is that the blows lift the plate in front of 
them, so that, if blows were delivered as shown in Fig. 8, at 
A, the platewould i:ond upwards, assuming the shape de- 
noted by the dotted lines at that end: while by blows deliv- 
ered in the direction indicated by the marks at B, the plate 


Fig. 8 


| ta 
PYUG1 ft / / 


Y, 
4 7, 


ay 
Vfl) // 


or blade would curl up, as shown by the dotted lines at that 
corner of the plate. 

A saw plate or blade may have a bend in it that is not dis- 
cernible to the unpractised eye; and yet the expert work- 
man will readily detect the defect as the saw lies upon the 
straightening block; and all the coarser defects can be at- 
tacked and remedied without sighting the plate at all. But 
when the finer part of the straightening is to be performed, 
and the tension of the blade, as well as its straightness, is to 
be perfected, the workman casts his eye along the blade 
nearly in a line with its length, when, the light coming in 
front of the operator, any unevenness upon the blade will 
be denoted by shadows, as shown in Fig. 9, which represents 
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an ordinary handsaw being sighted, the shadows showing 
the want of straightness. Having detected the part of the 
blade which is out of true, the workman reverses the posi- 
tion of the blade, holding it in his hands as shown in Fig. 
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10, and he then bends the plate slightly backwards and for- 
wards, the object of which is as follows: The defects in the 


plate exist by reason of some part being either unduly ex- 
panded or contracted, thus creating undue local tension in 
one place, and removing the natural tension in another. The 
workman, when bending the plate backward and forward, 
finds that the loose place (or, in other words, the expanded 
part) moves easily, while the contracted part offers a resist- 
ance to the bending movement; so that, by noticing the 
amount of the movement during the bending, the workman 
discovers where the contracted part is, and he proceeds to 
remove it by stretching the blade in that spot. Thus while 
straightening the blade its tension is also equalized, giving 
to the plate a uniform resistance to its becoming bent or 
sprung. During the hammering process, the straight edge 
is frequently applied to the blade as a guide to test the work 
by. If, while attacking the necessary places, the saw blade 
does not lie solid upon the straightening block, the hammer 
will drum, as it is called; and the effect of the blow will be 
to stretch the outside skin of the saw blade, causing it to 
rise up because of its being elongated. Thus, were the blade 
to be hammered all over one face without bedding solid on 
the block, it would become bow-shaped, the face struck be- 
ing the convex side. 

In Fig. 11 is shown a saw blade having a loose place in the 
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middle, as denoted by the shade shown upon the face. The 
method of attack here would be to deliver the blows denoted 
by the marks shown at A and B, using the doghead hammer 
for the purpose. The parts so struck would be stretched, 
giving room for the loose place to flatten, and taking the 
undue tension from the outer surface and imparting it to the 
loose place, the saw becoming slightly elongated by the pro- 
cess. If, however, the bending process or test showed the 
contraction to be in the middle of the blade, the doghead 
would be used to deliver the blows shown in Fig. 12, at A, 
which would stretch the metal there, removing the contrac- 
tion and equalizing the tension. Suppose, however, that the 


saw was atwist, as shown in Fig 13: the method of attack | 


LUG LS. 


would be to take the blocking hammer, and deliver the blows 
denoted by the marks shown, using the hammer so that, 
while falling, it would travel laterally slightly from the work- 
man. The blade would be placed upon the block with the 
drooping side downwards, because the effect of the blows of 
the blocking hammer is, as before noted, to lift the plate in 
front of them. 

If one edge of the saw blade had a kink or wave in it, as 
shown in Fig. 14, the method of procedure would be as fol- 
lows: The blade would be placed upon the block with the 
hollow side of the kink downwards, as shown in Fig. 14, 
and the blows shown at A would be delivered. The effect 
of these blows will be to stretch the metal of the plate, re- 
moving the tension behind the kink, and producing a ten- 


sion tending to lift the part kinked. The plate is then turned | close of the session, 


upside down, and the blows denoted by the marks shown in 
Fig. 14, at B, are delivered, which will remove the kink. 

In performing any one of these operations new contrac- 
tions or expansions of parts may be induced; and it not un- 
frequently happens that a kink and a twist, or a twist and a 
loose place, may be attacked at the same time. Numerous 
combinations of contracted or expanded places may of course 
exist in a blade, and the process for removing one may be 
modified or carried on in conjunction with that necessary to 
remove another; the principles employed, however, are in 
all cases those explained above, the application being varied 
to suit the circumstances. 

In the edge view of Fig. 15 is shown a circular saw dished; 
and here it may be 
noted, that in this case 
as well as when the 4 
saw is out of straight, 
the first thing todo is 
to get the dish out, and 
afterwards proceed 
with the straightening. 
To remove the dish, 
the saw is placed upon 
the block with the con- 
cave side uppermost; 
and the blows are de- 
livered with the dog- 
head in the places de- 
noted by the marks shown on the face view of the saw in 
Fig. 15. The testing of the saw is made by bending it, by 
sighting it, and by applying a straight edge to its surface. 
Some circular saws are too thick and strong to be easily 
bent, and in that case the bending test is omitted. Ifa cir- 
cular saw is atwist or has a kink in it, the method of attack 
is the same as that already described for similar defects in 
hand or frame saws: except that, as before explained, a 
slight tension is left upon the outer diameter so as to allow 
for the expansion of the saw created by the centrifugal mo- 
tion and force. J. R. 
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Our Washington Correspondence. 
To the Editor of the Scientific American : 


The letter of the Commissioner of Patents to the Secre- 
tary of the Interior on the general management of the Pat- 
ent Office has been followed bya meeting of the different 
heads of bureaus of the Interior Department, for a general 
interchange and comparison of views anda discussion of 
the reports submitted by them upon the subject of civil ser- 
vice reform as applicable to the department. General Spear 
earnestly advocated the system of competitive examination, 
which prevailed in the Patent Office for several years before 
it was ignored by Secretary Chandler from the failure of 
Congress to provide means of paying the Civil Service Com- 
mission. It is to be hoped that competitive examination will 
again be the rule in making appointments, instead of the 
question as to a man’s usefulness as a politician, as the 
examinations formerly made undoubtedly led to a great im- 
provement in the examining corps during the time the sys- 
tem was in force. But in forming a new set of rules to 
govern the competitive examinations, should this system be 
adopted, those who will have the matter in charge should 
see that the questions asked the applicants have some con- 
nection with the duties they will be called on to perform. 
Under the old Civil Service Commission a large proportion of 
the queries asked would not have the least possible connec- 
tion with Patent Office business, such, for instance, as geo- 
graphical, historical, and astronomical questions, that would 
have been very proper if put to applicants for pedagogue- 
ships, but which could not, when answered corrcctly, give 
any indication as to the answerer’s knowledge of mechanics 
or patent law. Such questions as these could be readily an- 
swered by young men just fresh from school; while old Pat- 
ent Office examiners, who had learned these things in their 
youth, but in the course of acquiring the requisite knowledge 
of the classes of inventions under their charge had forgotten 
them, had, consequently, to take back seats, and see beard- 
less youths who did not possess a tithe of their technical 
knowledge, and who in some cases actually knew nothing of 
the classes to which they were appointed, pass over their 
heads to higher positions. 

Bids were to have been opened to-day at the Post Office 
department for supplying postal cards for four years from 
the first of May next. The advertisement required the bids 
to be for cards conformable to the sample furnished by the 
department, and this sample was one with different tints to 
the two faces—a buff and a pale green. A number of the 
leading paper manufacturers having representedto the Post- 
master-General that this would virtually establish a monopo- 
ly in bidding, as but two or three manufacturers had the 
machinery necessary for this kind of paper, and that the re- 
sult would be that the department would be compelled to 
pay a larger amount for the cards, the Postmaster-General 
decided to reject all bids, and to call for new proposals for a 
card such as can be made by any first class paper maker. 

The Agricultural Department is continually troubled with 
applications for seed; but its distribution has ceased for the 
season, except to those districts of the West which were af- 
flicted by grasshoppers in 1876, and for which a special ap- 
propriation was made by Congress a short time before the 
Applications from other sections can- 
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not therefore be responded to, and parties outside of the 
grasshopper districts will save time and trouble by not mak- 
ing application. 

Congress last session appropriated $18,000 for the purpose 
of sending a commission to investigate the grasshopper 
plague, and suggest remedies for the relief of the suffering 
farmers whose crops have been yearly devastated by this ra- 
pacious insect. The President has appointed Professor C. 
V. Riley, State Entomologist of Missouri; Professor Cyrus 
Thomas, Entomologist of Illinois; and Professor Packard, of 
Salem, Mass., as the Commission. This action is the result 
of a conference held in Nebraska by the Governors and 
prominent men of the States and Territories interested, 
in which Professors Riley and Thomas each took a promi- 
nent part. The commission is an excellent one, and will 
probably make a report of great value. They propose to go 
as far west as the breeding places of the insect, and study 
its habits, and from them deduce a plan for its destruction, 
if possible. The Southern farmers are reported as grumbling 
at the neglect of their section, and ask: If the grasshopper 
is to be investigated, why should not the habits of the tobac- 
co or cotton worm be examined by a commission also? They 
think they have as much right to a commission as the West- 
ern agriculturists. 

Washington, D. C. 
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[For the Scientific American.] 
IMPORTANT OBSERVATIONS ON THE ROCKY MOUNTAIN 
LOCUST, OR “GRASSHOPPER” PEST OF THE WEST. 


BY PROFESSOR C. V. RILEY. 


In a few weeks the ravages of the Rocky Mountain locust 
(caloptenus spretus) will, in all probability, be creating more 
attention than ever, as the area threatened by the young 
insects is larger than ever before, beginning in Southeastern 
Dakota, including the Southwestern half of Minnesota, the 
Western half of Iowa, 4 counties in Northwest and 12 in 
Southwest Missouri, Benton County in Arkansas, Texas 
from that point to the mouth of the Sabine river, thence 
along the Gulf to Austin, and more or less all the country 
west of these points to the mountains. In view of this prob- 
ability, the following observations, which are largely ex- 
tracted from my ninth report, now going through the press, 
and which are here recorded for the first time, will doubtless 
prove of interest to your large circle of readers: I propose 
to follow them with the results of a series of experiments on 
the eggs and the young insects, witha view of most effectu- 
ally destroying them, which experiments these observations 
will render more intelligible. 


DOES THE FEMALE FORM MORE THAN ONE EGG MASS? 

Whether the female of our Rccky Mountain locust lays 
her fullsupply of eggs at once, and in oneand the same hole, 
or whether she forms several pods at different periods, are 
questions often asked, but which have never been fully and 
definitely answered in entomological works. It is the rule 
with insects, particularly with the large number of injurious 
species belonging to the lepidoptera, that the eggs in the 
ovaries develop almost simultaneously, and that when ovi- 
position once commences it is continued uninterruptedly 
until the supply of eggs is exhausted. Yet there are many 
notable exceptions to the rule among injurious species, asin 
the cases of the common plum curculio and the Colorado 
potato beetle, which oviposit at stated or irregular intervals 
during several weeks or even months. The Rocky Moun- 
tain locust belongs to this last category; and the most casual 
examination of the ovaries in a female taken in the act of 
ovipositing will show that, besides the fully formed eggs 
being then and there laid, there are other sets, diminishing 
in size, which are to be laid at future periods. This, I re- 
peat, can be determined by any one who will take the trouble 
to examine a few females when laying. But just how often, 
or how many eggs each one lays, is more difficult to deter- 
mine. With spretus, [have been able to make comparatively 
few experiments, but on three different occasions I obtained 
two pods from single females, laid at intervals of 18, 21, 
and 26 days respectively. I have, however, made extended 
experiments with its close congeners, femur rubrum and 
Atlanis, and in two cases with the former have obtained 
four different pods from one female, the laying covering 
periods of 58 and 62 days, and the total number of eggs laid 
being in one case 96, and inthe other 110. A number 
of both species laid three times, but most of them—owing 
perhaps to their being confined—laid but twice. They 
couple with the male between each period, and I have no 
doubt but that, as in most other species of animals, there is 
great difference in the degree of individual prolificacy. 

I have frequently counted upward of a hundred ova in the 
ovaries of spretus, and as the largest and most perfect pods 
seldom contain morc than thirty, we may feel confident that 
the Rocky Mountain locust will sometimes form as many as 
four pods, and perhaps even still more. 

The time required for dril ing the hole and completing 
the pod will vary according to the season and the tempera: 
ture. During the latter part of October, or early in Novem- 
ber last year, when there was frost at night and the in- 
sects did not rouse from their chilled inactivity till 9 o’clock 
A.M., the females scarce had time to complete the process 
during the four or five warmer hours of the day; but with 
higher temperature not more than two or three hours would 
be required. 

HOW THE EGGS ARE LAID. 

The question as to how best to treat the soil, or to manage 

the eggs so as to most easily destroy their vitality, is a most 
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important and practical one; and as assisting to a decisive 
answer, I have carried on a series of experiments which 
will be presently detailed. To make the experiments the more 
intelligible, I will first give the reader a deeper insight into 
the philosophy of the processes of egg-laying and of hatch- 
ing than I have hitherto done, and this the more readily that 
it has never been given by any other author. 

T have already explained (Report VII, page 122) how, by 
means of the horny valves at the end of her abdomen (Fig. 1), 
the female drills a cylindrical hole 
in the ground in which to consign 
her eggs. The curved abdomen 
stretclics to its utmost for this pur- 
pose, and the hole is generally a 
little curved and is always more or 
less oblique. (Fig. 2, ed.) If we 
could manage to watch a female 
during the arduous work of ovi- 
positing, we should find that, when 
the hole is once drilled, there com- 
mences to exude at the dorsal end of the abdomen, from 


Rocky Mountain 
Locust: Anal charac- 
ter of female, showing 
horny valves. 


Fig. 2 
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Rocky Mountain Locust.—a, a, @, female laying; b, egg-pod partly 
broken; ¢, loose eggs; d, burrow showing oviposition; e, completed pod; 
J, covering to one. 


a pair of sponge-like exsertile organs (Fig. 3, ) that are nor- | 
Fie. 3. mally retracted and hidden beneath 

the super-anal plate near the cerci 

(Fig. 8, 2), a frothy mucous matter, 
which fills up the bottom of the hole. 


brought close together, an egg 
would be seen to slip down the 
oviduct (/) along the ventral end of 
the abdomen, and, guided by a little, 
finger like style (g), pass in between 
the horny valves (which are admira- 
bly constructed, not only for drill- 
ing, but for holding and conducting 


OVIPOSITION OF THE 
Rocky Movuntatn Lo- 
cust. 


issue at their tips amid the mucous 
fluid already spoken of. Then fol- 


. . . : | 
lows a period of convulsions, during which more mucous 


material is elaborated, ‘until the whole end of the body is 
bathed in it—when another egg passes down and is placed 
in position. These alternate processes continue until the 
full complement of eggs are in place, the number ranging 


from 20 to 35, but averaging about 28. The mucous matter 
binds all the eggs ina mass, and when the last is laid, the | 
mother devotes some time to filling up the somewhat nar- 
rower neck of the burrow with a compact and cellulose 
mass of the some material, which, though light and easily 
penetrated, is more or less impervious to water, and forms a 
(Fig. 4, d.) 


very excellent protection. 
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Eao Mass or Rocky Mountain Locust.—a, from side; 6, from be- 
neath; c, from above—enlarged. 


PIIILOSOPHY OF TIE EGG MASS. 


Tothe casual observer the eggs of our locust appear to be 
thrust indiscriminately in the hole made for their reception. 
A more cazeful study of the egg mass or egg pod will show, 
however, that the female took great pains to arrange them, 
not only so as to economize as much space as possible con- 
sistent with the form of cach egg, but so as to best facili- 
tate the escape of the young locust; for as the bottom eggs 
were the first laid, and are generally the first to hatch, their 
issue would, in their efforts to escape, disturb and injure the 
other eggs, were there no provision against such a possibility. 
The eggs are, indeed, most carefully placed side by side in 
four rows, each row generally containing seven. They 
oblique a little crosswise of the cylinder. (Fig. 4, a.) The 
posterior or narrow end which issues first from the oviduct 
is thickened and gencrally shows two pale rings around the 
darker tip (Fig. 5, @. This is pushed close against the 
bottom of the burrow, which, being cylindrical, does not per- 
mit the outer or two side rows to be pushed quite as far 
down as the two inner ones; and for the very same reason 


Then, with the two pairs of valves | 


the egg to its appropriate place), and | 


the upper or head ends of the outer rows are necessarily bent | 
to the same extent over the inner rows—the eggs when laid 
being somewhat soft and plastic. There is, consequently, an 


Eae or Rocky Mountain Locust.—a, sculpture of outer shell; 6, same 
more enlarged; ¢, with the outer shell removed, just before hatching; d e, 
points where the shell is ruptured. 


irregular channel along the top ef the mass (Fig. 4, e) which 
is filled only with the same frothy matter which surrounds 
‘each egg, and occupies all the space in the burrow not occu- | 
‘pied by the eggs. The whole plan is seen at once by a ref- 
| erence to Fig. 4, which represents, enlarged, a side view of 
the mass within the burrow (#) and a bottom (6) and top (¢) | 
view of the same, with the carth which adheres to it re- 


moved. | 


HOW THE YOUNG LOCUST ESCAPES FROM THE EGG. 

Carefully examined, the egg shell is found to consist of | 
| two layers. The outer layer, which is thin, semi-opaque, 

' and gives the pale cream-yellow color, is seen, by aid of a | 
high magnifying power, to be densely, minutely, and shal- | 
‘lowly pitted; or, to use still more cxact language, the whole , 
‘surface is netted with minute and more or less irregular, | 
hexagonal ridges (Fig. 5, a, 0). The inner layer is thicker, 
of a deeper yellow, and perfectly smooth. It is also translu- 
cent, so that, as the hatching period approaches, the form and 
members of the embryon may be distinctly discerned through 
it. The outer coverirg is more easily ruptured and is ren- 
‘dered all the more fragile by freezing; but the inner cover- | 
ing is so very tough that a very strong pressure between one’s 
thumb and finger is required to burst it. How, then, will 
| the embryon, which fills it so completely that there is scarcely 
|room for motion, succeed in escaping from such a prison? | 
The rigid shell of the bird’s egg is easily cracked by the beak 
of its tenant; the hatching caterpillar, curled within its egg | 
' shell, has room enough to move its jaws and eat its way out; ; 
the egg coverings of many insects are so delicate and frail , 
that the mere swelling of the embryon affords means of es- 
cape; those of others so constructed that a door flies open or 
a lid lifts up by a spring, whenever pressure is brought to | 
bear; in some, two halves open, as in the shell of a muscle; 
whilst in a host of others the embryon is furnished with a 
special structure, called the egg burster, the office of which 
is to cut or rupture the shell, and thus liberate its occupant. 
But our young locust is deprived of all such contrivances, 
and must use another mode of exit from its tough and sub- | 
elastic prison. Nature accomplishes the same end in many 
different ways. She is rich in contrivances. Every one | 
who has been troubled by it must have noticed that the’ 
shanks (tibiae) of our locust, as of all the members of its, 
family, are armed with spines. On the four anterior legs. 
these spines are inside the shank; on the long, posterior legs, 
outside. The spines of the hind shanks are strongest, and 
the terminal ones, on all legs, stronger than the rest. There | 
can be no doubt that these spines serve to give a firm hold to | 
the insect in walking or jumping; but they have first served 
a more important pre-natal purpose. 

When fullyformed, the embryon is scen to lie within its 
shell, as at Fig. 5, ¢. The antenne curve over the face and 
between the jaws, which are early developed, and with their | 
sharp black teeth, reach on to the breast. The legs are folded | 
up on the breast, the strong terminal hooks on the hind | 
shanks reaching toward the mesosternum. | 

Now, the hatching consists of a series of undulating con- | 
tractions and expansions of the several joints of the body, and | 
with this motion there is slight but constant friction of the 
tips of the jaws and of the sharp tips of the tibial spines, as | 
also of the tarsal claws of all the legs, against the shell, which 
eventually weakens between the points d and ¢, and finally 
gives way there. It then casily splits to the eyes or beyond, 
by the swelling of the head. By the same undulating move- 
ments the nascent larva soon works itself entirely out of the 
egg, when it easily makes its way along the channel already 
, described without in the least interfering with the other eggs, 
|and finally forces a passage way up through the mucous fill- 
ing in the neck of the burrow. (Fig. 4, d.) Once fully 
escaped from the soil, it rests from its exertions, but fora 
short time only. Its task is by no means complete: before 
it can feed or move with alacrity, it must molt a pellicle 
which completely incases every part of the body. This it | 
does in the course of three or four minutes, or even less, by 
a, continuance of the same contracting and expanding movea- 
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‘half an hour. 
| we can readily understand why the female in ovipositing pre- 


of perforating their plates. 


| About her batteries the iron is only 8 and 5 
| that the men at the guns and the guns themselves are virtu- 


| upper deck ports 17 feet above the water. 


ments which freed it from the earth, and which now burst 
the skin on the back of the head. The body is then gradually 
worked from its delicate covering until the last of the hind 
legs is free, and the exuvium remains, generally near the 
point where the animal issued fromthe ground, as a little, 
white, crumpled pellet. Pale and colorless at first, the full- 
born insect assumes its dark gray coloring in the course of 
From this account of the hatching process, 


fers compact or hard soil to that whichis loose. The harder 
and less yielding the walls of the burrow, the easier will the 
young locust crowd its way out. 

The covering which envelops the little animal when first 
it issues from the shell, though quite delicate, undoubtedly 
affords protection in the struggles of birth from the burrow; 
and it is an intcresting fact that, while itis shed within a few 
minutes of the time when the animal reaches the free air, it 
is seldom shed if, from one cause or other, there is failure to 
escape from the soil, though the young locust may be strug- 
gling for days to effect an escape. 

While yet envcloped in this pellicle, the young animal 
possesses great forcing and pushing power, and, if the soil be 
not too compact, will frequently force a direct passage 
through the same to the surface, as indicated at the dotted 
lines, Fig. 4,e. Butit can makclittle or no headway, exept 
through the appropriate channel (2), where the soil is at all 
compressed. While crowding its way out, the antenna and 
four front legs are held in much the same position as within 


‘the egg, the hind legs being generally stretched. But the 


members bend in every conceivable way, and where several 
are endeavoring to work through any particular passage, the 
‘amount of squeezing and crowding they will endure is re- 
‘markable. Yet if, by chance, the protecting pellicle is 
worked off before issuing from the ground, the animal loses 
all power of further forcing its way out. 


“THE BRITISH IRONCLAD ALEXANDRA. 

On page 258, we present a fine sectional vicw of a vessel 
that is now one of the strongest in the English navy. Judg- 
‘ing by the past history of ironclad ships, in a very few years 
| hence the Alexandra will be deemed weak, or else withdrawn 
‘from service altogether, adding another to the long list of 
armored vessels which have been set aside as useless because 
' of the progress made in the construction of artillery capable 
Even now the heavy Krupp 
guns and the 100-ton English cannon not only pierce 12-inch 
iron plating, which is the thickest carried by the Alexandra, 
but send their bolts through two plates of that thickness sep- 
arated by 9 inches of solid oak. It will be seen, therefore, 
that against such weapons the sides of the Alexandra offer 
little resistance, and that the ship before such artillery is 
practically as vulnerable as a wooden frigate. Nor are there 
any vessels now afloat which can oppose the shot of the 100- 
ton gun successfully. The Inflexible,now the most powerful of 
British ironclads, has 24 inches of plating, and the Dandolo 
and Duilio, new Italian ironclads, nearly the same; yet the 
recent trials of the great cannon above mentioned, at Spezzia, 
show that targets representing sections of these vessels were 


‘quickly destroyed. The ironclad of the near future must 


carry either the 40-inch plates which Shefficld makers have 
promised to roll, or clse be incased in steel; for steel armor, 


|it now appcars, has offcred the best resistance to the shot of 


the 100-ton gun. The thickest armor of the Alexandra, 
the belt at her water line, is the 12-inch plating referred to. 
inches thick, so 


ally unprotected against shot from modern artillery of even 
moderate weight. 

Though laboring under a great disadvantage in point of 
vulnerability, the Alexandra embodies some of the newest 
and most important improvements in naval construction. 
She is a central battery ship, and is able to train four guns, 
including the two heaviest of her armanent of twelve, straight 
ahead and two straight astern. This capability is of the 
greatest moment, since the vessel thus has a range of fire 
around the entire horizon. 

The section of the ship given in our engraving is taken 
through the battery, showing the two gun decks. The sills 
of the ports of the lower deck are 9 fect, and those of the 
The guns are of the 
Fraser pattern, and are constructed of steel tubes surrounded 


| by coils of wrought iron increasing in number and thickness 


toward the breech. There are two 25-ton and ten 18-ton 
guns. The Alexandra is an ocean-going cruiser, and is now 
flagship of the British Mediterranean squadron. Jer dimen- 
sions, etc., are as follows: Length between perpendiculars, 
225 feet; extreme breadth, 63 fect 8 inches; depth of hold, 
18 feet 73 inches; tonnage, 6,049; displacement, 9,492 tons; 
draught forward, 26 feet; indicated horse power, 8,000; speed 
per messy mile, 16 knots. 


| Ap 

A MARBLE statue of Sir William Fairbairn has now been 
completed. The statue, which is to stand in the new Town 
Hall, Manchester, England, is eight fect high, and represents 
Sir William standing with papers in his hand as if delivering 
an address to a scientific audience; the head is bare and 
slightly inclined, and the statue is an admirable likeness, in 
the features as well as in the thoughtful expression and quiet 
energy characteristic of the man. 


ed 

STATISTICS show that about 250,000 barrels of apples were 
exported from America last year to Europe. More than half 
this quantity was sent to England, and about 11,000 barrels 
went to St. Petersburgh. 
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A NEW HYDRAULIC ENGINE, 

We frequently receive queries from farmers relative to 
some simple motor adapted to pumping water from a stream 
and delivering it through pipes to the barn or dwelling. We 
usually recommend a windmill for this purpose, but in cases 
where that cannot be advantageously used, a small engine 
driven by the current of the stream may prove available. 
Such a motor is illustrated in the accompanying engraving. 
It was patented through the Scientific American Patent 
Agency, February 6, 1877, by Mr. Joseph D. Richardson, of 
Wheeler’s Mills, Ky. 

A, Figs. 1 and 2, represents a 
water wheel of any suitable con- 
struction, preferably an overshot 
wheel. The shaft of the water 
wheel, A, turns in bearings of a 
supporting frame, B, and inter- 
meshes, by a pinion, a, with the 
gear wheel, 0, of an intermediate 
shaft, d, which transmits again the 
power by a pinion, ¢, to a gear 
wheel, f, that is placed, by its sleeve, 

J’, loosely on the pump-operating 
crank shaft, C. A flywheel, C', of 
considerable weight and size, is 
keyed to shaft, C, and thrown into 
operation by a spring, D, which is 
attached to the loose gear wheel, J, 
and, by its inner end, to the crank 
shaft, C. The rotation of the water 
wheel causes the turning of the 
spring-acted wheel, jf, until the 
power stored up in the spring is 


ber, A, that contains the float, B. Upon the upper end of 
the float chamber, A, a valve seat, d, is formed, in which the 
supply ports, ee, are made, which connect with a semi-an- 
nular passage, f, provided in the upper part of the casting of 
the chamber. A valve, g, is formed upon the upper end of 
the float, B, which is cylindrical and beveled downward to- 
ward its center, forming a sharp edge, which removes de- 
posits made by the gas upon the valve seat. A passage, h, 
connects the space above the valve seat with the chamber, 
A, for the purpose of equalizing the pressure on the valve, 
g. Cisa gas supply pipe, that leads directly to the boiler 


Fig. 1. 


sufficient to overcome the resistance 
of the crank shaft, so as to revolve 
the same and operate the pump, E, 


assisted by the flywheel. If the 
flywheel is not large enough, a 
brake, C?, Fig. 3, may be used, 
which engages, by its hook-shaped 
end, studs, g, of the flywheel, and 
retains the same until the brake is 
released by a pin, #, on the sleeve 
of the gear whecl, 7. The pin, A, 


Fig. a 


are thereby destroyed. We would, however, again refer to 
linseed oil as a wash, as far more effective for insects, and 
it would, perhaps, do as well for moss and lichens. After 
all, these seldom come when trees are well cultivated. It is 
neglect that makes poor growth, and it is poor growth that 
makes lichens. 
—_——— —-+ 0 +e 
Great Eruptions. 

Two tremendous volcanic eruptions have lately occurred 
in the Hawaiian islands, which contain the most remarkable 
group of volcanoes in the world. Mauna Loa, which 
is 14,000 feet high, has great 
eruptions once in seven years, 
which are very energetic during 
the brief period over which they 
continue. On February 14, this 
volcano burst forth. During the 
preceding afternoon, a heavy cloud 
of black smoke had enveioped the 
top of the mountain, and in the fore- 
noon of the day above mentioned 
five distinct columns of fire could 
be seen. The smoke masses, one 
observer says, were ejected to a 
height of not less than 16,000 feet, 
rising with such velocity that an 
elevation of 5,000 feet was reached 
within a minute. The sky was 
darkened over an area of 100square 
miles, and at night the illumination 
was so brilliant that all parts of the 
island were lighted up. This tre- 
mendous eruption lasted but a 
short time, having spent its force 
in about six hours. 
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bears on a spring-acted lever arm of the brake, so as to lift | furnace, and C’ is a branch pipe leading to the supply ports, 
the same and admit thereby the turning of the crank shaft |e e, of the regulator. C” is a pipe leading from the gas regu- 


and flywheel. As soon as the contact of stud, h, and the 
brake arm is terminated, the brake is carried down again on 
the flywheel, and the power of the water wheel is again 
stored up by the spring until another full revolution of the 
wheel, f, is completed, and thereby the flywheel again re- 
leased and the pump worked, and so on. 

The power of the stream is thus utilized by being stored 
up by the spring, and intermittently applied to work the 
pump, furnishing thereby a supply of water to the house 
situated on elevated ground above. 


MARTIN'S GAS REGULATOR FOR STEAM BOILERS. 
This invention is a gas regulator for controlling the sup- 
ply of gasused in steam boilers as fuel. D, in the engrav- 
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ing, is a mercury chamber, which is connected with the 
steam room of the boiler by means of the pipes, a }, and into 
which a pipe, E, passes. There is sufficient space between 
the pipes, E and 0, toform an open passage between the 
mercury chamber, D, and the steam room of the boiler. The 
pipe, E, extends upward, and is connected with a float cham- 


lator to the pipe, C. Stopcocks are placed in these pipes, by 
which the gas may be entirely shut off from the regulator, if 
required. The pipe, a, is connected with the boiler, so that 
the pressure upon the surface of the mercury contained in 
the chamber is the same as that carried by the boiler. The 
length of the pipe, E, is such that the column of mercury 
contained by it is counterbalanced by the pressure upon the 
surface of the mercury in the chamber, D. The pipe, C, is 
stopped between the pipes, C’ and C”, and the gas flows 
through the pipe, C’, through the ports of the regulator and 
pipe, C’, to the boiler furnace. If the supply of gas is too 
great, an increase of pressure in the boiler results, and an 
increased pressure is exerted upon the surface of the mer- 
cury in the chamber, D, which drives the mercury through 
the tube, E, into the float chamber,A, which raises the float, 
B, and causes the valve, g, to close the ports, ¢, more or less, 
allowing only enough gas to pass to the boiler furnace to 
maintain the required boiler pressure. When the pressure 
in the boiler decreases, the operation is the reverse of that 
just described. 

This device was patented through the Scientific American 
Patent Agency, February 6, 1877, by Mr. E. O. Martin, of 
Greece City, Pa. 

—_———_—++ 0+. 
Plowing with Dynamite. 

We have already mentioned that dynamite has been used 
for plowing; and agriculture will derive advantage from this | 
and other compounds heretofore employed in 
engineering. At the works for the Exposi- 
tion buildings, now going on at the Trocade- 
ro, Paris, passers-by may, at certain hours, be 
startled by a deep rumbling sound. This is 
caused by springing of dynamite mines, 
which, without any violent projection of ma- 
terials, makes the obstacles crumble away, 
and breaks up the underground rocks, the 
fragments of which are used for the build- 
ings. Now, dynamite will perform a similar 
service in the fields) The Duke of Suther- 
land, in Scotland, and Dr. Hamm, in Austria, 
have employed it for clearing land and for 
digging much deeper than any instrument 
could. <A certain number of dynamite car- 
tridges are buried at regular distances in the 
soil, and connected together by electric wires. The explo- 
sion is simultaneous; and, though nothing is thrown up, the 
field is effectually plowed. 

0 
Hide-Bound Trees. 

Trees that have long stems, exposed to hot suns or drying 
winds, become hide-bound. That is, the old bark becomes 
indurated—cannot expand—and the tree suffers much in 
consequence. Such an evil is usually indicated by gray 
lichens, which feed on the decaying bark. In these cases, 
says the Gardener's Monthly, a washing of weak lye or of 
lime water is very useful; indeed, where the bark is healthy, 
it is beneficial thus to wash trees, as many eggs of insects | 
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On February 24, a submarine vol- 
cano appeared near the harbor of 
Honolulu. Columns of smoke arose 
from the surface of the sea, and 
large masses of lava were ejected. 
This volcano seemed to be upheaved 
by a submarine rupture, running 
in a straight line for nearly a mile. 
Several very severe earthquake 
shocks were felt along the neighboring land. 

no eee mers 
IMPROVED YARD STICK AND BIAS MEASURE, 

The annexed engraving represents a noveland very handy 
implement, either for the drygoods salesman or the dress- 
maker. It enables the latter to solve graphically—as the 
mathematicians say—a geometrical problem which often 
vexes the feminine mind, and allows of stuff being cut to 
the best advantage—an important item in these days when 
the average female robe is a structure rivaling a suspension 
bridge in intricacy and requiring engineering ability of a 
high order toconstruct. Besides, the invention is calculated 
to secure considerable saving for the retail drygoods dealer, 
as the inaccurate measuring of expensive fabrics may in 
time aggregate a waste which figures prominently on the 
wrong side of the profit and loss account. 

The object of the device is to insure the marking of a true 
bias or angle of 45° to the selvage. A yard stick is suit- 
ably divided and has two arms attached to it at exactly 
the angle above mentioned. There are crossbars showing the 
width of a bias strip. The inner bar serves to give strength, 
and to enable a double bias to be marked. For example, to 
cut off a band 3} inches wide, a common width for trim- 
mings, etc., the inner bar is adjusted parallel to the end of 
the cloth, as shown in the engraving. A line is then ruled 
by the yard stick and the measure is moved a corresponding 
distance, as indicated by the crossbars. These lines are 
ruled both by the yard stick and the inner bar. In this way, 
three strips are marked with one movement of the measure. 


SOMES’ 


YARD STICK AND BIAS MEASURE. 


It is then certain that the stuff will be accurately cut, while 


the whole operation is done very quickly. The yard stick 
and arms are marked on both sides, so that the measure 
can be used on either side of the cloth. 

The invention was patented October 10, 1876, by Mr. John 
K. Somes, a silk salesman of long experience. Fer further 
particulars regarding agencies, rights, etc., address J. K, 
Somes & Co., Springfield, Mass. 

= a Ea eer rerene 

THE Missouri Senate has passed a bill offering $10,000 re- 
ward for the discovery of a sure cure for hog cholera. Such 
a handsome prize should certainly stimulate the faculties of 
scientific men, especially those who are practical farmers. 
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PROFESSOR GRAY’S TELEPHONE, 

We noticed last week the exhibition of Professor Gray’s 
telephone in this city, the instrument being operated in Phil- 
adelphia. In the annexed engravings, reproduced from the 
New York Daily Graphic, the apparatus is very fully re- 
presented. 

Although the operation of the instrument is intricate, the 
description is not difficult, because all the effects that are 
produced by the magnetization and demagnetization of iron, 
by means of electric currents passing through coils of wire, 
may be briefly re- 
ferred to without the 
necessity of going 
into an explanation 
of how the wires 
are placed, or as to 
the arrangement 
and effect of the 
main and local bat- 
teries. By referring 
to the picture of the 
apparatus used by 
the performer in 
Philadelphia, the 
reader will observe, 
beneath the key- 
board of two oc- 
taves, a series of 
small pieces of ap- 
paratus placed on 


length as will give all the notes of two octaves. As oftenas 
any particular key is pressed down; and as long as it is kept 
down, the electric currents operate to make the correspond- 
ing metallic tongue vibrate. These vibrations constitute the 
music that the performer hears, but they are by no means 
the music that is heard at the other end of the line. As the 
tremulous tongues fly back and forth with a rapidity that 
defies vision, they open and close the circuit of the main 
wire. This, then, is all that is donesofar. Each vibration 


is reproduced at a distance in successive waves of electricity. 


independently of those of all other notes. Following, then, 
these multifarious but separately cared-for elements of 
“Home, Sweet Home” to New York, we have to discover 
how they are received, sorted, and translated into air vibra- 
tions that may strike the tympanum of the ear. The wave- 
lets are passed through sixteen pieces of apparatus, each 
consisting of an ordinary electro-magnet, C, having, instead 
of an armature, a steel ribbon, D, stretched in ametallicframe. 
This ribbon is tuned to vibrate at a particular pitch. Now, 
it is a fact, that when a piece of iron is magnetized it is in- 
creased in size very 
slightly, and when 
it is demagnetized 
it is restored to its 
original dimen- 
sions. This change 
is accompanied by 
a slight sound, sup- 


shelves. These are 


allalike, with an ex- 
ception that will be 


noted hereafter. An 
enlarged view of one 
of them is shown, 
representing a 
tongue of metal, A, 
vibrating between 
coils of wire, B. 
This tongue of metal 
vibrates automati- 
cally. When itis at- 
tached to the right, 
for example, its own 
movement is made 
to affect the electric 
current in such a 
manner that the bar 
of soft iron within 
the coil loses its 
power, and at the 
same time the bar on 
the left is invested 
with attractive power. To accomplish this was a simple 
problem in electro-magnetism and requires no description 
here. The tongue of metal, which corresponds to a tuning 
fork, is thus set to moving rapidly backwards and forwards, 
but the number of times per second depends entirely upon 
its own length. No matter how violently or how softly a 
tuning fork may be struck, the number of vibrations is al- 
ways the same per second for the same fork. The pieces of 
apparatus beneath the keyboard are all provided with vibrat- 
ing tongues of metal of different lengths—that is of such 
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Fig. 1—PROFESSOR GRAY’S TELEPHONE IN NEW YORK. 


Just here it is necessary to explain a peculiar discovery 
that has made the telephone, as a musical instrument, possi- 
ble. If only one key were pressed at a time it is easily con- 
ceivable how the wavelets of electricity peculiar to that key 
could be sent over the wire from Philadelphia to New York. 
But suppose two, five, or the entire sixteen notes are struck 
at the same time. Can one wire carry all these wavelets 
without confusion to New York? Itcan. How it can isa 
matter of theories. What is absolutely known is that the 
wavelets corresponding to each note are carried safely and 
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posed to be due to 
the arrangement 
and re-arrangement 
of molecular parti- 
cles. 

The wavelets of 
electricity produced 
in Philadelphia by 
vibrations of the 
metallic tongue, 
tuned to the note, 
D, for example, will 
pass through all the 
apparatus in New 
York, whose ribbon 
is tuned to C, with- 
out effect; but as 
soon as it comes to 
| | the D apparatus the 
oi ira 11] ribbon begins to vi- 
: | brate,producing the 
note of D. In this 
way the New York 
apparatus sorts out 
the wavelets of elec- 
tricity and trans- 
mutes them into 
music. These six- 
teen pieces of ap- 
paratus in New 
York are each in- 
closed in an oblong 
sounding box, to in- 
crease the sound of 
the vibrating rib- 
bons. A picture of 
these boxes, arranged in symmetrical order, is also presented 


herewith. 
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Exports oF Icr.—The fine new ship C. C. Chapman, built 
at Bath, Me., recently cleared from Boston. Her cargo con- 
sisted of 2,200 tons of ice for Calcutta and 350 bales of drills 
for Madras. The bark R. R. Allen, which cleared from 
Boston in the same week as the C. C. Chapman, took 600 
tons of ice for Havana. Thesame company have two other 
vessels loading with ice for export. 
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Fig. 2—PROFESSOR GRAY’S TELEPHONE IN PHILADELPHIA. 
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(For the Scientific American.) 
THE FRICTION OF PLAIN SLIDE VALVES, 

Mr. John Hill’s method of calculating the power necessary 
to operate a slide valve, as published in the ScrENTIFic 
AMERICAN SUPPLEMENT of March 10, would be intelligible 
providing he will tell us his reason for assuming the co- 
efficient of friction of a slide valve to its seat to be 0°75, and 
also for assuming that it is possible, or practicable, to make 
all valves of an equally good fit to their seats, and to prevent | 
that fit from varying, by reason of the expansion and con- 
traction due to variations of temperature, and by further 
veason of the spring of the valve from the pressure upon it. 

Mr. Bourne, in his ‘‘ Handbook of the Steam Engine,” 
says: ‘“‘Clean and smooth iron drawn over clean and smooth 
iron, without the interposition of a film of oil or other lubri- 
cating material, requires about one tenth of the force to 
move it that is employed to force the surfaces together. In 
other words, a piece of iron 10 lbs. in weight would require | 
a weight of 1 Ib. acting on a string passing over a pulley to 
draw the 10 lb. weight along an iron table. But if the sur- 
faces are amply lubricated, the friction will only be from 
go to gy of the weight.” The experiments of General Morin 
on the friction of various bodies without an interposed film | 
of lubricating liquid, but with the surfaces wiped clean by a 
greasy cloth, have been summarized by Professor Rankine 
in the following table: 

Friction in terms of 
the weight. 
0:15 to 02 

0:3 

0-07 to 0-08 

0:08 to 0°36 


Angle of repose. 
Metals on metals, dry....... 84° to 114° 
Metals on metals, wet....... 163° 
Smooth surfaces, greased... 4° to 44° 
Smooth surfaces, best results. 13° to 2 


In a paper, of which an abstract has 
appeared in the Comptus Rendus of the 
French Academy of Sciences, for April 
26, 1858, M. H. Bochet describes a se- 
ries of experiments which have led him 
to the conclusion that the friction be 
tween a pair of surfaces of iron is not, 
as it has hitherto been believed, abso- 
lutely independent of the velocity of 
sliding, but that it diminishes slowly 
as that velocity increases. 

If we class the conditions under 
which a slide valve operates under the 
head of ‘‘ metals on metals, dry,” we 
are confronted at once with the ques- 
tion: For what reason shall we select 
the co-efficient as 0:15 in preference to 
the 0:2, or vice versa? If weclass those 
conditions under any other of the head 
ings in the table, where are we to get a 
co-efficient of 0°15? And if, as M. H. 
Bochet concludes, the co-efficient varies 
with the velocity of sliding, how can 
we assume a fixed co-efficient for a 
slide valve when its velocity of sliding 
varies with every variation in the speed 
of the engine, as well as at every inch 
of its movement? In the case of slide 
valves, however, the weight upon the 
valve is not a dead weight, but live 
steam; and hence, before we can make 
a calculation to determine the friction, 
we have to determine the pressure of 
the valve to its seat, and this, as may 
very easily be demonstrated, depends 
upon the fit of the valve to its seat. 

In Appleton’s ‘‘ Cyclopedia” occurs 
the following: ‘“‘Two glass or metal 
plates with well ground surfaces, when 
pressed together, will adhere with such 
force that the upper one will not only 
support the lower, but an additional 
weight will be required to separate them. The amount | 
of this adhesive force has been measured by recording 
the weights necessary for their separation. The records 
of the old experimentcrs on this subject are worthless, 
because they placed a lubricating fluid (oil or fat) between the 
plates; they found thus the cohesion of the oil or fat, and not 
the adhesion of the plates. In later times, Prechtl, in Germany, 
has made the most careful experiments in this line; he took 
polished metal plates of 14 inches diameter, suspended the 
upper one to a balance, brought it to an equilibrium in a 
horizontal position, and attached the lower plate to a support 
beneath it. Both plates were then brought into contact, so 
that the flat polished surfaces covered one another perfectly, 
and the weights required in the scale, at the other end of the 
balance beam, to separate the plates werc the measures of ad- 
hesion. He found thus the following remarkable law: The 
adhesion between two plates of the same material is the same 
as that between one of the plates and any material which 
possesses a less adhesive force. Prechtl found also that an 
attraction of the plates manifested itself at an appreciable 
distance before actual contact, and he even measured the 
amount of this attraction at the distance of s of an inch by 
means of weights in fractions of grains. The suspended 
plate, when brought within this distance, was attracted with 
an accelerated motion till the contact took place with a slight 
concussion. The idea that the pressure of the air was the 
chicf cause of the adhesion of two such plates, asit is in 
the case of the well known experiment with the Madgeburg 
hemispheres, was set at rest by Boyle, who suspended the 
adhesive plates charged with weight in the vacuum of an 


air pump; the plates were not separated, while the hemi- 
spheres, held together by the vacuum alone, fell apart.” 

Now whether Mr. Hill, in assuming the co-efficient of 
friction for slide valves to be 0°15, has assumed the valve to 
fit so closely to its seat as to induce the adhesion here re- 
ferred to, I know not; but it is self-evident from the forego- 
ing that, if the valves do not fit sufficiently closely to induce 
adhesion, the co-efficient will be less than if, from closeness 
of fit, such adhesion was induced. And furthermore, a self- 
feeding oil cup affixed to the steam chest or steam pipe will, 
according to Rankine, vary the co-efficient of friction accord- 
ing to the amount of lubricant it supplied to the valve; for 
all the above authorities vary the co-efficient with the con- 
ditions. And I now propose to demonstrate that those con- 
ditions, as existent ina slide valve, cannot be known, and cer- 
tainly are never constant. First, then, beginning with 
scraped surfaces, is it not a fact that only a part of such sur- 
faces are in contact, and what are we to presume fills or oc- 
cupies the hollows of the scraping marks? According to 
Mr. Hill, they are under a vacuum; for he assumes the 
pressure on the back of the valve to be the area multiplied 
by the steam pressure. But what, in the conditions under 
which a slide valve operates, is to exclude the steam from 
filling the hollows? 

In your own oflice, Mr. Editor, are a pair of surface plates 
used to surface valves and valve seats with. They are of 
cast iron, smoothly surfaced to a good fit; and beside them 
lies another similar plate, surfaced about as true as an ordi- 
nary slide valve. When newly fitted, either of these plates, 


weighing about 22 lbs., will, from the vacuum between the 
| two surfaces, lift a plate of its own size and weight. The sizes 
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other, it has taken 3414 Ibs. to slide one over the other (allow- 
ance being made for the weight of the top plate), as a certifi- 
cate given by the Fairbanks Scale Company at the Centen- 
nial (which certificate now lays beside the plates) attests. 
From this we may proceed to test Mr. Hill’s co-cfficient of 
friction. According to his theory, every 15 Ibs. required to 
slide the plate will represent 100 lbs. pressing them together; 
then the 341} lbs. it takes to slide the top one divided by 15 
will represent the number of hundred pounds with which 
the plates are pressed together: hence 3414 + 15 = 22°76 x 100 
= 2,276 Ibs. Now let us suppose that these plates have a 
perfect vacuum, of say 15 lbs. per inch, between them, and 
hence have the full atmospheric pressure of say 15 Ibs. per 
inch upon them. Then the area of the plate (96 inches) mul- 
tiplied by the atmospheric pressure (15) equals 1,440 lbs., 
and the difference between 1,440 and 2,276 is the actual 
equivalent of friction, and that assumed by Mr. Hill. It 
may be said that there is about 1,440 lbs. of atmospheric 
pressure upon the plates, and that the other 8386 Ibs. neces- 
sary to make up the 2,276 lbs. (that a co-efficient of 0°15 as- 
sumes there to be upon the plates, holding them together) is 
to be found in the adhesion above referred to. But the 
equivalent of friction of 0°15 is given by Rankine as in terms 
of the weight, and not in terms of the combined weight and 
whatever adhesion the smoothness of the surfaces may in- 
duce. Nor is it possible to give a definite co-cflicient of 
friction, if the friction due to the weight or pressure is to be 
supplemented by an amount of adhesion induced by and 
varying with the smoothness and perfection of the fit. If 
we disregard the element of adhesion, and use, as Mr. Rsan- 
kine does, a co-efficient in terms of the weight (ede Bourne); 
and if we then allow that co-efficient to 
be 0:287 instead of Mr. Hill’s 0°15 (and 
0:287 will be about the co-efficient al- 
lowed by General Morin, the excess of 
the last two figures being accounted for 
in the fact that 0°2 is foran angle of re- 
pose, whereas my plates lay level), then 
we have as follows: Every 23°7 it re- 
quires to slide these plates represents 
100 lbs. pressing them together; hence 
the 341°5 lbs. required to slide the plate, 
divided by 238°7, equals 1,440 (nearly), 
and this equals the allowed atmospheric 
pressure of 1,440 lbs. resting upon the 
plates. It is not to be presumed, how- 
ever, that these plates are in perfect 
contact, and hence there is presumably 
air. to some extent, between them; and 
it is only reasonable to assume that, if 
they had, instead of about 16 Ibs. per 
inch upon them, the 180 lbs. per inch 
under which many slide valves operate, 
they would be in more perfect contact, 
and would require more power to slide 
them. In other words, the co-cfficient 


of the two finely fitted plates is 12 x 18 respectively. Their 
weight is about 20 lbs. cach, their shapes being shown in 
Fig. 1. 

If these two plates are carefully cleaned, and one is lowered 
upon the other, it does not take an ounce to slide one upon 
the other; indeed, unless the lower one is made to stand 
level, the top one will glide off. At the same time, it will 
lift the lower plate and suspend it (from a partial vacuum) 
for an indefinite length of time. It can scarcely then be 
said that such a surface would not be stcamtight when 
under a steam pressure. Now accepting, for the sake of 
illustration, a co-efficient of friction of 0°15, and the weight 
of the plate as 20 lbs., it should take 3 lbs. to slide the top 
plate, even allowing that it was entirely free from any 
atmospheric pressure. What it actually does take I have 
never determined; but I should judge certainly not more 
than three ounces, and I doubt if it takes an ounce. If, 
however, one drop of oil is distributed by the hand over the 
two surfaces (having 96 inches of area each), it requires from 
50 to 100 Ibs. to slide the top one, according to the cleanli- 
ness from the particles of dust which fill the atmosphere 
(and these fall upon the surfaces even when the utmost care 
is taken and the greatest practicable despatch is employed in 
putting them together) which the surfaces may have, and 
on how much the plates are rubbed together. 

An experiment, however, which is much more to the 
point, is as follows: If the surfaces of these plates are wiped 
as cleanas it is practicable to get them by rubbing them well 
with dry and clean old rags, and if then we place them in 


of friction would be increased in pro- 
portion as the air was more perfectly 
excluded from between the surfaces: 
providing, however, that there were ro 
elements tend‘ng to warp the plates out 
of truth, and therefore to impair the 
contact of the surfaces and thus admit 
the pressing element, be it air or steam, 
between them. In a slide valve, how- 
ever, there are several elements which 
preclude the possibility of the surfaces 
of the valve and the scat being of a 
perfect fit, and these I will now sep- 
arately discuss. 

Suppose that all slide valves were made 
of an equally good fit to their seats (and 
this is supposing a good deal when we 
remember that some engine builders put in the valves just as 
they were planed, making no attempt to fit them to their 
seats on the cylinder port faces, while others file them toa fit, 
and others again scrape both valve and seat true to a surface 
plate). Suppose that the co-efficient of friction, whether due 
to the pressure only of the valve to its seat or to the combined 
pressure and induced adhesion from perfect contact, was in 
all cases alike, when the valves were put in new. Let us 
see how long they would remain sz. First, then, an iron or 
brass casting, heated after having the surface removed by 
planing or filing, warps, and its fit isimpaired. With the 
loss of the fit goes a loss of the adhesion, and an admission 
of steam beneath that part of the surface of the valve which 
does not fit. How much it will warp depends upon the 
temperature to which it is heated, on how much was cut off 
the planed face, on how unevenly the valve casting cooled 
after being taken out of the mould, on the shape and thick- 
ness of the valve, and on several other elements. Let us 
presume, however, that a casting could be made so that it 
would not warp from having its surface skin removed, and 
that, by heating the valve after it had been once surfaced, 
the reset had taken place, and the valve, being refaced true, 
would not again warp from being reheated (as experience de- 
monstrates that it always does), and that, being heated to a 
given temperature, it would remain as close a fit to its seat 
as it was when cold. Then, just so soon as the temperature 
varied, the expansion and shape of the valve would vary. 
Cast iron expands by heat, in proportion to the temperature. 
The valve has, acting on the inside area of its exhaust port, 


contact at one corner only, and slide the top one over the|the cooling effects of the atmosphere, which finds ingress 
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through the exhaust pipe. The exhaust steam itself lowers 
in temperature as its pressure decreases, and the live steam 
on the back of the valve is comparatively constant in tem- 
perature: as a result, then, the valve is continually changing 
in form from the expansion due to the high temperature of 
the exhaust steam during the early part, and the lower tem- 
perature during the latter part, of the exhaust. Now comes 
another and more important question, and that is: How far 
will the spring of the valve, from the pressure of the steam 
upon its back, affect the fit to its seat, and will it so spring 
as to permit of a fine film of steam finding its way beneath 
the wings of the valve, thus relieving, to a certain extent, 
the amount of its pressure to its seat? 

If we take a pair of the plates shown in Fig. 1, and get 
them so closely together that it requires, say, 340 Ibs., to 
slide one upon the other, and then take hold of the plates by 
the handles, as shown in our engraving, we can pull them 
apart by exerting a force of about 130 lbs.; in other words, 
it will require but little more than one third as much power 
to pull them apart, in this manner, as it requires to slide 
one uponthe other. In thus pulling them apart, we have, 
upon the back, whatever weight of the atmosphere the 
fineness of the fit leaves unbalanced, and, in addition, 
whatever amount of adhesion the perfect contact of the 
surfaces may induce. Hence, allowing a co-efficient of 
friction of 0°15, we should have 2,276 lbs. holding the plates 
together; and while allowing a co-efficient of 23°7, we should 
have 1,440 lbs. resisting the effort to pull the plates apart. 


The fact, therefore, that 180 lbs. will actually, under the | 
conditions shown, pull the plates apart, appears at first sight 


not a little singular. The solution, however, is simple 
enough. The plates spring from the pressure placed by the 
hands upon them, and hence they unlap and come apart just 
as if we took two sheets of paper, placed together and 
soaked with water, and then took hold of two corresponding 
corners and pulled them apart. The plates are } inch thick 
in the body, and the ribs are each 3% inch thick and 28 inches 
high; and yet 180 Ibs. applied as shown will spring them 
sufliciently to let the air get in between them. Let us in the 
light of this fact examine the shape and pressure upon a 
slide valve (assuming for the nonce that the pressure is the 
unbalanced area in contact multiplied by the steam pressure), 
and ascertain whether it is reasonable to suppose that the 
pressure of the steam upon the valve springs the wings, and 
permits the steam to find its way beneath them. 

In Fig. 2 is shown an ordinary locomotive slide valve, the 
ports being 1} x 17 inches, the bridges between ports 1 inch 
wide, the cylinder exhaust port 24 inches wide, and the 
valve having 1 inch of steam lap, covering the ends of the 
cylinder ports 1 inch at each end. When the valve is in the 
position shown, it will be noted that there is a very large 
proportion of the area of the valve unsupported by the seat; 
the area of this portion will be in this case 53 inches, as 
marked in the engraving, one way, and 17 inches the other 
=97'75 inches. Now supposing the steam pressure to be 130 
Ibs. per inch: then 97:75 x 180 = 12,707 lbs., the assumed 
pressure of the valve to its seat, tending to spring the flanges 
or wings in the direction denoted by the dotted lines, E and 
F, respectively. What have we to offset this amount? The 
areca of one bridge equals 17, the arca covered under the 
valve flange at D equals 11 inches, and the amount of the 
valve flange overlapping the ends of the steam ports equals 
15:5; total 43°5 square inches, which, multiplied by the 
steam pressure, would give 5,855 lbs. as the pressure tending 
to spring the valve wings in the direction marked. There 
will, it is true, be a pressure placed on the underneath side 
of the valve by the exhausting steam, the area thus acted on 
being, in the position shown, 97°79 square inches; but it can 
scarcely be advanced that this pressure can be suilicient to 
relieve the valve from its liability to spring from the 5,855 
Tbs. on the other side. 

Theoretically, a valve will spring of its own weight; and 


upon it with his hands, I have often found in facing valves 
up. For example, if, in trying the valve on the surface 
plate, the former is pressed in the middle by the hands to 


make the plate mark the face plainly, and the valve is fitted | 


under these conditions to a practically perfect fit, the surface 
plate marks showing equally all over, we may then let the 
valve lie upon the plate of its own weight only, and the 
marks will show (after of course moving the valve back and 


the pressure of the hands sprung it. 
stances of metal in the most solid of forms springing of its 
own weight: witness the Morton Poole rolls, which, though 
of chilled cast iron and 12 inches in diameter, spring and 
bend by the insertion between them of a piece of gold leaf 
sooo inch thick. There is yet another part of this question, 
however, which is found in practice to be of the utmost im- 
portance, and that is (as a visit to any locomotive repair 
shop will demonstrate, by the engines that come in to be re- 
paired), that the valve wears out of truth, and so does the 
seat. In my experience, I have chipped a full 7s inch off 
valve seat faces without cutting the worn grooves out. I 


have examined, or had come under my observation, at least | 


400 slide valves, and J never saw one that was, after working 
three months, of a sufficient fit to its seat to require 1 Ib. more 
than its own weight to lift it from its seat; whereas, if such 
a valve as is shown in Fig. 2 were of a practically perfect 
§t, it would require, when in mid-position, some 800 lbs. to 
lift it vertically, taking hold of the ribs outside the arch. 
The fact is that the bridges wear hollow lengthways, and 
hollow, as denoted by a straight edge, over the seat and 


since the planed plate can be lifted by the vacuum, it is at 
‘least as good a fit as an ordinary slide valve, and under a 


| lating the friction of a slide valve, first find your pressure. 


| the fence at the rear end of the yard, and for a short dis- 
that it will spring from the pressure which a man can put 


'couraging to cats in a high degree. 
intelligence, who have long treated with contempt such 
forth) at and ncar the edges of the valve only, showing that 
There are plenty of in- | 


across the bridges. Then there usually wears in the seat! 
face a groove at right angles to, and close to, the edges of | 
the ports. To remedy this, a practice sprung up in in Eng- 
land, in about the year 1865, of drilling, in the face of the 
valve and in a line with the exhaust port edge, a hole in each 
wing: and this hole may be found mentioned in recent en 
gine specifications published in this city. Now just so soon 
as a valve face loses its smoothness, though the grooves may 
be only the one hundredth of an inch deep, or like coarse 
file marks, it becomes impracticable to exclude the surround- 
ing air at atmospheric pressure, let alone steam at a high 
pressure, from between the surfaces. 

I have a plate of the same size as those shown in Fig. 1, 
which has been planed and not fitted in any way. The 
planer marks are all intact. By placing a finished true plate 
upon it, the partial vacuum between the two will lift the 
planed one; but in about ten seconds it will fall, because the 
weight of the plate causes it to sag, and the air travels along 
the fine planer marks until there is not sufficient vacuum to 
sustain the weight of the plate, which is about 20 lbs.) Now 


steam pressure would undoubtedly be steam-tight, although 
the steam, like the air, would find its way along the planer 
marks, and thus counterbalance a large proportion of the 
pressure placed by the steam on the back of the valve. How 
much the elements of warping from expansion, changing 
form from irregular temperature, and counterbalancing from 
steam finding its way beneath the valve, will affect the press- 
ure of a valve to its seat whether these causes act cither in 
concert or partly counteract each the other, will depend 
upon the shape, size, strength, etc., of the valve. Isaac 
Walton said, in giving instructions how to cook a trout, 
‘‘ first catch your trout;” so it may be justly said, in calcu- 


New York city. JosHua Rose. 
et te 
THE CAT TEASER. 

No one who in the chill midnight air has hurled improper 
language and miscellaneous toilet articles at feline vocalists 
chanting on the back fence can afford to remain in ignorance 
of the merits of the ingenious little device represented in our 
engraving. It prevents cat concerts, simply by preventing the 
cats from prowling on the top of fences; and it compels them 
to take refuge on the fences of one’s neighbors. Distance | 
then lends enchantment to their howls, and the thoughtful | 
man who has provided himself with the cat teaser ‘‘may 
wrap the drapery of his couch about him and lie down to 
pleasant dreams,” lulled by the distant wauls, mingled with 
the profanity of some one several doors away, both reduced 
to gentle murmurs ere they reach his ear. 


The cat teaser consists of a strip of sheet metal in which 
V-shaped cuts are made. The pointed pieces of the metal 
are then bent upward so as to stand perpendicularly; and the | 
strips are tacked on the top of thefence. It is not necessary | 
to surround an entire back fence with the device, because, if 


tance adjoining on each side, is covered, cats cannot jump 
into the yard from the adjoining fences. It is impossible 
for a cat to walk on the points, nor can she insert her paws 
between them. Not onlyfences but roofs may thus be pro- 
tected, while the device may also be used for keeping cats 
away from flower beds. 

Practical tests of the invention have shown that it is dis- 
Tom cats of exceptional 


trivial obstacles as spikes and broken glass, have retreated 
baffled before the teaser. Asa means of preventing chickens 
roosting on unauthorized fences, the device has also proved 
very useful, and carries far deeper conviction to the mind of 
the average hen than does throwing stones at her after she is 
comfortably settled for the night. 

Persons who value slumbers unbroken by feline melodies 
should address the inventor, Mr. C. L. Topliff, P. O. box 778, 
New York city. 

to 
A Silk-Spinning Fish. 

There is a mollusk—the pinna of the Mediterranean— 
which has the curious power of spinning a viscid silk which 
is made in Sicily into a textile fabric. The operation of the 
mollusk is rather like the work of a wire-drawer, the sub- | 
stance being first cast in a mould formed by a sort of slit in| 
the tongue, and then drawn out as may be required. The 
mechanism is exceedingly curious. A considerable number 
of the bivalves possess what is called a byssus, that is, a bundle | 
of more or less delicate filaments, issuing from the base of ; 
the foot, and by means of which the animal fixes itself to 
foreign hodies, It employs the foot to guide the filaments 
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to the proper place and to glue them there; and it can repro- 
duce them when cut away. The extremity of the thread is 
attached by means of its adhesive quality to some stone; and 
this done, the pinna, receding, draws out the thread through 
the perforation of the extensile member. The material when 
gathered is washed in soap and water, dried, straightcned, 
and carded—1 lb. of coarse filament yielding about 3 ozs. of 
fine thread, which, when made into a web, is of burnished 
golden brown color. A large manufactory for this material 


exists in Palermo. 
9 


Ross Winans. 

Mr. Ross Winans, one of the many inventors who have 
amassed colossal fortunes, recently died in Baltimore, Md., 
at the age of 81 years. Mr. Winans began life as a mer- 
chant’s clerk, but laid the foundation of his fortune by rear- 
ing horses. His first invention was a plow, that had a large 
sale. In 1830, he became interested in the building of roll- 
ing stock for the Baltimore and Ohio Railroad Company; 
and for the succeeding thirty years of his life he devotcd 
himself to the designing of railroad cars and locomotives. 
The heavy freight engine known as the camel-back is his 
invention; and he also claimed to have originated the modern 
eight-wheeled passenger car. His shop became famous, and 
he built a large number of locomotives, andin this way ac- 
cumulated the greater part of hiswealth. During the war, 
he devised a steam gun for the Southern army, but it was 
captured by the Federal forces almost immediately, and thus 
never uscd. It was not a formidable weapon. Since his 
withdrawal from locomotive building, Mr. Winaus has tested 
plans for improved working men’s dwellings with much suc- 
cess. Thirty years ago he was offered the management of 
the Russian railways by the Czar, but this he declined in 
favor of his sons, who brought much ability to the work. 
Recently, Mr. Winans has resided on his model farm near 
Baltimore. 


Blocking the Straits of Belle Isle. 

In this city a kind of mild war is chronic between the 
Harbor Commissioners on one hand and the police authori- 
ties on the other, the subject being the disposition of ashes 
and solid refuse of all kinds, not susceptible of utilization, 
which if thrown into the bay tends to fill up channels and 
otherwise to obstruct navigation. At present, this material 


| is carried out tosea in large scows, and there dumped. A 


new engineering scheme, rather startling in its magnitude, 
has recently been advocated, which, as a daily contemporary 
suggests, if ever seriously regarded, will afford an outlet for 
allthe ashes, etc., New York and all other Atlantic coast 
cities can furnish. The project is to block up the Straits of 
Belle Isle, the object being to divert the ice which comes 
down every year from Baflin’s Bay, through the Straits, and 
which makes the shores past which the icebergs float many 
degrees colder than those to the eastward, which face the 
ocean and get the benefit of the Gulf Stream. It is believed 
that, if this project could be accomplished, the climate of 
Anticosta and of the Gulf of St. Lawrence would be greatly 
modified, and navigation through the neighboring waters 
could be kept open during the whole year. In the narrowest 


portion, the width of the Straits is 84 miles. 
oO - OO 


Whole 0x Soup. 

In Australia, where the horned stock has increased of late 
in a more rapid ratio than the population, the supply of 
meat is much greater than the demand; and at the present 
time the price of cattle is commonly quoted ‘“‘at boiling 
rate;” that is, the animals will fetch no more from the 
butchers than can be realized for their hides, horns, hoofs, 
tallow, etc., for exportation. In large establishments de- 
voted to preparing these utilizable portions of the bullock, 
there was of course an immense waste when the ox went 
into the melting pot; but this loss is now in a great measure 
avoided by boiling the animal at once into soup, or concen- 
trated extract of beef. After the head, horns, hoofs, etc., 
are removed, the meat is cut into convenient sized pieccs 
and conveyed to immense steam-tight double cylinders capa- 
ble of holding upwards of fifty bullocks at a time. In seven 
hours, during which they are subjected to a pressure of 
steam of 15 lbs. per square inch, the bones and meat are re- 
duced to a pulp. The steam is then condensed, and the tal- 
low, which floats on the surface, drawn off. The pulp is re- 
moved and placed in a powerful press, which squeezes out 
the soup. The latter is, however, not yet sufficiently con- 
centrated; and to render it so, it is placcd in a peculiarly 
constructed boiler, there reduced by evaporation, and finally 
run off into bladders. When cold, the essence is semi- 
transparent, of a rich reddish brown color, and swect to the 
smell and taste, almost like confectionery. A whole bullock, 
after being thus treated, yields but 20 lbs. of soup. 

Welephonic Music. 

At a recent telephonic concert in Washington, it was stated 
by the lecturer that the electric waves of sound sent through 
a single wire are frequently conveyed, indirectly, by other 
wires running parallel with it on the same poles, although 
entirely disconnected from it. This statement was verified 
in the Washington office of the Associated Press, where a 
number of the tunes played in Philadelphia, and conveyed 
electrically to Lincoln Hall in Washington, were distinctly 
heard on the relay used in the Press office, which had no con- 
nection with the wire that was attached to the telephone. 
The tones thus conveyed, although not loud, were stated to 
be audible at a distance of several yards from the instru- 
ment, 
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Canceling Postage Stamps. 

Every year, in something over 30,000 offices, the Post 
Office department cancels a thousand million postal stamps 
of one sort and another. It was really a little more than this 
last year—1,049,767,507—but a few thousand more or less 
make small difference. The thousand million give work 
enough. One third, the stamped envelopes and the postal 
cards, cancel themselves, in a sense. No one can use them 
twice. The stamps nobody has yet been able to cancel fairly 
and completely, and within the past month the department 
closed two years of experiment no wiser than it began. 

A new ink is generally the stronghold of canceling genius, 
and to the fat inks—printers’ and metallic inks—writing 
fluid, the three principal acids, caustic potash, and a drug 
shop of other chemicals have been added by genius at work 
on aletterstamp. Thereisa sulphuric acid ink there which 
came from Cincinnati, warranted to cancel a stamp, and 
which eats a hole through the envelope into the bargain. 
There is one of caustic potash, backed by a distinguished 
chemist, which blisters a man’s fingers at touch, and has its 
effects on the glass bottle which holds it. Nitric acid is at 
the bottom of another ink, and fills the air as it is used with 
the fumes familiar to laboratories. All these inks do too 
much. Most of them too little. Your average inventor never 
tests his invention. 

There are other ways to cancel stamps, by genuine cancelle. 
They have all been invented—a good many separate times. 
There is one ingenious contrivance which brings a disk down 
with a half turn at the stamping—a slanting slot does the 
work—and rips half the features off G. W. or Franklin. 
Somewhere along the ten-thousandth letter this dulls and 
takes a blow like a sledge hammer to do its work. The New 
York Post Office cancels two million of stamps a year, and 
the New York clerk takes more kindly to the firm, light tap 
of a wooden stamp. No invention has displaced that any 
more than the ink. 

So the department has given over the attempt to cancel. 
Gets three cents for a good many stamps, and carries six or 
nine cents mail matter under the stamp. Is it not a profit- 
able operation? “‘Do they have this bother in England?’ 
Tasked. ‘Oh, no; they black their stamps up so thoroughly.’ 
“Why can’t we?’ ‘Well, our postmasters are not so 
careful, and in England they make a row with a manif a 
stamp is not properly canceled. We can’t dothat. The 
department doesn’t have enough control, and can’t get at a 
man so sharply.’ ‘Then this whole loss is simply a ques- 
tion of a civil service, efficient or not?’ ‘ Well, yes; about 
that.””—New York World. 

Se 
Spring Ailments. 

The remedy for spring diseases, says Hall’s Journal of 
Health, by whatever name, is: Eat less. We do not mean 
that you shall starve yourself, or that you shall deny your- 
self whatever you like best, for, as a general rule, what you 
like best is best for you; you need not abandon the use of 
tea or coffee, or meat, or anything else you like, but simply 
eat less of them. Eat all you did in winter, if you like, but 
take less in amount. Do not starve yourself, do not reduce 
the quantity of food to an amount which would scarcely 
keep a chicken alive, but make a beginning by not going to 
the table at all, unless you feel hungry; for if youonce get 
there, you will begin to taste this and that and the other, by 
virtue of vinegar, or mustard, or syrup, or cake, or some- 
thing nice; thus a fictitious appetite is waked up, and be- 
fore you know it you have eaten a hearty meal, to your own 
surprise, and perhaps that, or something else, of those at 
table with you. 

The second step towards the effectual prevention of all 
spring diseases, summer complaints, and the like, is: Dimin- 
ish the amount of food consumed at each meal by one fourth 
of each article, and to be practical, it is necessary to be 
specific; if you have taken two cups of coffee, or tea, at a 
meal, take a cup and a half; if you have taken two biscuits, 
or slices of bread, take one and a half; if you have taken two 
spoonsful of rice, or hominy, or cracked wheat, or grits, or 
farina, take one and a half; if you have taken a certain or 
uncertain quantity of meat, diminish it by a quarter, and 
keep on diminishing in proportion as the weather becomes 
warmer, until you arrive at the points of safety and health, 


and they are two: 1. Until you have no unpleasant feel- | 


ing of any kind after your meals. 2. Until you have not 
eaten so much at one meal, but that, when the next comes, 
you shall feel decidedly hungry. 

Supplies being thus effectually cut off, that is, the cause 
being first removed, Nature next proceeds to work off the 
surplus, as the engineer does unwanted steam; and as soon 
as this surplus is got rid of, we begin to improve; the appe- 
tite, the strength, the health return by slow and safe degrees, 
and we at length declare we are as well as ever. 

—______—0-+0 +o. 
Hurry and High Pressure. 

It is the pace that kills; and of all forms of overwork, 
that which consists in an excessive burst of effort, straining 
to the strength, and worrying to the will, hurry of all kinds 
—for example, that so often needed to catch a train, the ef- 
fort required to complete a task of head work within a period 
of time too short for its accomplishment by moderate energy 
—is injurious. 
it is too much work in too little time that causes the break- 
down in nineteen cases out of twenty, when collapse occurs. 
Most sufferers bring the evil on themselves by driving off 
the day’s work until the space allotted for its performance is 
past, or much reduced. Method in work is the great need 


Few suffer from overwork in the aggregate; | 


of the day. If some portion of each division of time was 
devoted to the apportioning of hours and energy, there 
would be less confusion, far less hurry, and the need of 
working at high pressure would be greatly reduced, if not 
wholly obviated. A great deal has been written and said of 
late, to exceedingly little practical purpose, on the subject 
of “overwork.” We doubt whether what is included under 
this description might not generally be more appropriately 
defined as work done in a hurry, because the time legiti- 
mately appropriated to its accomplishment has been wasted 
or misapplied. Hurry to catch a train generally implies 
starting too late. High pressure is, says the Lancet, either 
the consequence of a like error at the outset of a task, or the 
penalty of attempting to compensate by intense effort for in- 
adequate opportunity. If brain is bartered for business in 
this fashion, the goose is killed for the sake of the golden 
eggs, and greed works its own discomfiture, 

a a 

Stream Power and its Utilization. 

Almost every man has about him in his daily walk suffi- 
cient apparatus for a tolerably accurate estimate of the 
quantity of water flowing in any stream. A walking 
stick, a jack-knife, and a watch, provided the walking stick 
is just three feet long, are all the tools necessary for the pur- 
pose. With these simple appliances, says The Millstone, the 
power may be measured in the following manner: 

Take a section of the stream as uniform in breadth and 
depth as possible, and measure off upon its bank some defi- 
nite length, say from one to four hundred feet, according to 
the rapidity of the water; set a stake close to the water at 
each end of this section, then throw into the water, opposite 
the upper stake, a green twig or limb of a tree or other ob- 
ject of such specific gravity as to nearly but not quite sink, 
and of such size that one portion shall remain at the surface 
while another portion nearly touches bottom, the object be- 
ing to get the average speed of the water. The resistance 
caused by the bed and banks of the stream necessitate some 
care in this part of the experiment. 

Note accurately the time the object is passing from stake 
to stake, and repeat the operation several times and at as 
many points towards the opposite shore; the sum of the sev- 
eral times divided by the number of points at which the 
speed was taken gives the average speed of the water. 

Now measure the depth at several equidistant points across 
the stream, a, b, c, d, ¢, f, (the diagram showing a cross sec- 


tion of the stream). The sum of these depths divided by the 
number of points at which the depth was measured gives the 
average depth; this average depth multiplied by the breadth 
of the stream gives the area of the cross sections; this area, 
multiplied by the length of the section, gives the cubic con- 
tents of body of the water embraced in the section. Thus 
we have the quantity and its velocity, which are elements 
necessary to show the value of a stream for manufacturing 
purposes, provided it has sufficient fall anywhere to render 
it available. 

Allowing 62 Ibs. for each cubic foot of water, and a 
supply of 1,000 cubic feet per minute, and a fall of 10 feet, 
we have 1,000 multiplied by 62, equals 62,000 Ibs. ; 62,000 
multiplied by 10 equals 620,000 Ibs. momentum; 620,000 di- 
vided by 38,000 equals 18-7 horse power. One fifth at least 
must be deducted for friction and loss, making in this case 


about 15 horse power. 
—_ or +8 oe 


Velocity of Electricity. 

Dr. Sabine has devised a method of measuring the contour 
of electric waves passing through telegraph lines. It is 
probable that in this sense alone electricity may be said to 
have a velocity. The early experiments on the time elapsing, 
between starting electricity into one end of a conductor and 
receiving it at the other end, gave totally contradictory re- 
sults. Thisinterval would depend on the electromotive force 
employed, the resistance and capacity of the conductor, and 
the sensitiveness of the receiving instrument. It would 
therefore by no means be proportionate to the length. By 
the following method the electrical condition of any point 
of the line may be examined quantitatively at intervals of 
0-001 of a second or less after starting the electric impulse. 
It thus becomes possible to measure the form and speed of a 
wave. Suppose one end, A, of a conductor, A B, is placed 
to earth, and that the other, B, is connected with one pole 
of a battery whose second pole is put to earth. Then any 
point of the conductor, as C, will assume a potential which 
will be proportional to the resistance of A C. This potential 
may be measured by connecting C for an instant with a con- 
denser or accumulator, and then discharging the latter 
through a delicate galvanometer. When the circuit is first 
closed, a minute interval of time is required before C will at- 
tain its full potential measurements made of the relation of 
these quantities, showing the form of the electric wave passing 
the point, C. The only mechanical difficulty is to construct 
a chronograph which will allow C to be connected with the 
condenser, a small but accurately determined time after A is 
connected with the battery. A heavy wheel of brass is set 
in motion by a steel spring so that it shall revolve exactly 
twice a second. The interval through which the spring acts 
being always the same, a nearly constant velocity is always 
imparted. The disk is divided into 500 equal parts. A 
movable index serves to regulate the angle through which 
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the disk turns between the two connections to be recorded. 
The time of revolution of the disk was first determined by 
noting the figures read insuccession under the film of a small 
telescope, when the disk was illuminated by half-second 
flashes of an induction coil. Theforce of the spring and the 
position of the trigger releasing it were adjusted until the 
right velocity was obtained. Recently a condenser was dis- 
charged through a known resistance for some interval indi- 
cated by the disk, and the time calculated, according to the 
leakage formula, from the initial and final readings of the 
galvanometer. If the two do not agree, the spring is altered 
until they do; but its action is found to be very constant and 
not to need alteration, except after taking the apparatus to 
pieces for alteration. Several series of experiments are given, 
and the results show the delicacy and accuracy of the method. 
—Philosophical Magazine. 


NEW BOOKS AND PUBLICATIONS. 


ELEMENTS OF GEOMETRY. By G. M. Searle, C.8.P. Price 
$1.50. New York city: John Wiley and Sons, Pub- 
lishers, 15 Astor Place. 

The author’s principal object in the preparation of thiswork has been the 
desire to reduce what is supposed to be self-evident to the smallest possi- 
bleamount, and thus to make the science more strictly logical. There are 
several peculiarities about the treatise, notably the avoidance of defini- 
tions until the thing to be defined has been shown to be possible, the omis- 
sion of the theory of proportions and substitution of the equality of frac- 
tions therefor, besides various other minor points, which tend to render 
the work conformable to the author’s general plan. The volume as a 
result is rendered much smaller than the ordinary school geometry, and 
therefore, while giving the student a more logical and connected view of 
the science, will, it is believed, enable him to masterthe same in shorter 
time. 


STRENGTH AND DETERMINATION OF THE DIMENSIONS OF 
STRUCTURES OF IRON AND STEEL. By Dr. P. J. J. 
Weyrauch. Translated by A. Jay Du Bois, Ph.D. 
Price $2. New York city: John Wiley and Sons, Pub- 
lishers, 15 Astor Place. 

“More attention to just such factsas are here set forth and worked into 

a general method of dimensioning—facts which have long been at disposal, 
but never before properly set forth in a shape to meet the daily wants of 
the practising engineer and constructor—would make such sad disasters as 
that at Ashtabula impossible ” (Translator’s preface). True, so faras the 
facts are concerned, but not so as regardsthis book. When authors attain 
that happy facility of producing works with say seventy-five per cent less 
formulas and heavy mathematics, then (and not until then) willtheir books 
“meet the daily wants of the practising engineer.”’ If all practising engi- 
neers were scientists of the rank of Dr. Du Bois or Dr. Weyrauch, we do 
not doubt but that this book would be just the thing needed. But we 
venture to assertthat not one practising engineer in fifty would take the 
time to stop in the middle of his work and pore over this volume to find out 
what the formulas mean and how they are to be applied. Literature for 
the study may be astheoreticaland as abstruse as the authors choose to 
make it; but whereit is meant for practical purposes, it cannot be too 
clearand simple. For an illustration of our meaning, we refer to the 
pages of this journal, where many a subject, which has appeared elsewhcre 
buried in calculus and the Greek alphabet, is elucidated in plain English 
and by simple computation. Professor Thurston adds an appendix on his 
strain diagrams, all of which is old and has been repeatedly published in 
substance elsewhere. 


Inventions Patented in England by Americans. 
From March 9 to March 22, 1877, inclusive. 
ANIMAL PULP.—L. Coburn, Worcester, Mass. 
BOILER FURNACE, ETC.—B. Hershey, Erie, Pa. 
CANCELLING STAMPS, ETC.—W. Morris, Richmond, Va. 
ELECTROPLATING WIRE.—W. Wallace, Ansonia, Conn. 
FISH PLATE, ETC.—J. Eno, Council Bluffs, Iowa. 
GAS RETORT PROCESS.—W. Karr, Frostburgh, Md. 
HORSESHOE BARS.—W. M. Greenwood etal., Cincinnati, Ohio. 
LATHE.—W. S. Cooper, Philadelphia, Pa. 
LIME KILN FLUE, ETC.—W. S. Sampson, New York city. 
MAKING ICE, ETC.—E. A. Gillet, New York city. 
MAKING STEEL.—S. Barker, Knoxville, Tenn. 
RIBBON HOLDER, ETC.—H. V. Dempster, Washington, D. C. 
RULING MACHINE.—W. O. Hickok, Harrisburgh, Pa. 
SACK-SEWING MACHINE, ETC.—W. Webster, San Francisco, Cal. 
SMELTING FURNACE, ETC.—G. H. Moller etal., Plainfield, N. J. 
STOP VALVE.—E. Russell, New York city. 
TRAMWAY CAR.—J. Stephenson, New York city. 
WASHER, GASKET, ETC.—Vulcanized Fibre Company, Wilmington, Del. 


IMPROVED METHOD OF ATTACHING KNOBS TO SPINDLES. 


William De Courcy May, Baltimore, Md.—The object of this invention 
is to provide a means for preventing the loosening and loss of the screw 
that fastens the knob of a door to its shaft. The improvements relate to 
the use of a band, ring, or sleeve, made to encompass the socket portion 
of the knobs so as to cover the screw, and consist, first, in constructing 
such band, or sleeve, with a transverse slit to permit the same to be opened 
and be sprung laterally upon the socket or shank of the knob; and, secondly, 
in constructing such band, or sleeve, with one or more tongues which enter 
the nick of the screw and prevent it from turning. 


IMPROVED SADDLE. 

Henry Ruwart, Jefferson City, Mo.—This invention embodies certain 
improvements in saddletrees designed to render the saddle convertible at 
will into either a gentleman’s saddle, a lady’s saddle, or a ‘“‘ muly ” or har- 
ness saddle. The improvement consists in constructing the tree at its front 
end, opposite the cantle, with a key and a locking bolt, and the pommel, 
horns, or capwitha bottom plate provided with a slot corresponding to 
the key, and a perforation or recess for the locking bolt; so that when the 
pommel, or its equivalent, is placed upon the tree and turned around to a 
giyen position it is securely attached to the saddletree. 


IMPROVED THILL COUPLING. 

John L. Crist, William E. Crist, and George H. Smith, Sacramento, Cal. 
—This coupling, for thills or shafts of vehicles, consists of a spring for con- 
necting each of the shafts with a clamp or clip attached to the axle, and 
upon the lower end of the said spring a nib is formed that engages with 
the clip when the end of the spring is clamped by a set screw in the clip. 
The spring is sufficiently rigid to support the thills, while itis also suf- 
ficiently flexible to permit of the required latitude of motion. All rattling 
and noise are obviated by the improvement, and the thills are readily at- 
tached and removed. To afford additional security, a ring may be added 
for receiving a strap that is attached to the thills. 
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IMPROVED AUTOMATIC WAGON BRAKE. 

Charles T. Warren, Atlanta, Ga.—This improved brake for vehicles is so 
constructed that it will be applied to the wheels by the operation of hold- 
ing back, and at the same time will allow the vehicle to be backed without 
its being thrown into action. The construction is simple and ingenious, 
rendering the device excellently adapted to its purpose. 
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Business wil Lersonal, 


The Charge for Insertion under this head is One Dollar 
aline for each insertion. If the Notice exceeds four 
lines, One Dollar and a Half perline willbe charged. 


For Sale.—Face Lathe, nearly new, very strong, with 
or without iron crane. G. Hardie, 62 Church St., Albany, 
N. Y. 


600 New and Second-hand Portable and Stationary En- 
gines and Boilers, Saw Mills, Wood Working Machines, 
Grist Mills, Lathes, Planers, Machine Tools, Yachts and 
Yacht Engines, Water Wheels, Steam Pumps, etc., etc., 
fully described in ourNo.11 list, with prices annexed. 
Send stamp for copy, stating fully just what is wanted. 
Forsaith & Co.. Machine dealers, Manchester, N. H. 


Patent rights of the Home Carpet Beating Machine 
for sale. Original patented February 1 1876, and January 
23, 1877. Number of Patents 172,919 and 186,550. Address 
Chas. Elsasser, Patentee, No. 440 Bush St., San Fran- 
cisco. Cal. 


At half price—line cold-rolled shafting; 425 feet, 26 , 


to4 inch, with hangers and taper sleeve couplings; good 


as new. Address Taper Sleeve Coupling & Wooden | 


Pulley Works, Erie, Pa. 
Prince’s Metallic Paint Company have sold during the 


past year nearly one thousand tons of their celebrated | 


Prince’s Metallic Paint, and not a single complaint has 
been made as to its quality. For roofs, buildings, etc., it 
cannot be equalled. For sale bythe Trade and by the 
Company, 166 Fulton St., New York city. 

Wanted.—Machine for Cutting Cams about 2 feet di- 
ameter. Address, with lowest cash price, Box 3940, N. Y. 

Yacht and Stationary Engines, 2 to 20 H. P. The best 
for the price. N. W. Twiss, New Haven, Conn. 


Machine Diamonds, J. Dickinson, 64 Nassau St., N. Y. 

Parties desiring to establish large or small Factories 
on Water Power, address A. P. Smith, Rock Falls, Ill. 

A. J. K., who asked as to drying sand, p. 171, vol 36: 
please address Allen H. Bauman, Pittsburgh, Pa. 


Glass Monuments, patented Sept. 7, 1875. The whole 
Patent or State rights for sale. For description and 
terms, address the inventor, A. Pfeiffer, 13 Ave. A., N.Y, 

For Sale.—U. 8. Patent No. 187,562, for Traveling 
Bag Frames. F. Forbes, 165 Broadway, New York. 


Flouring Machinery Manufacturers send me Cata- | 


logues. J.K.Madden, 11 CliffSt., Jersey City Heights, N. J. 


Patent for sale. County or State rights, Self-measur- 
ing Fluid Tank. Best in market. Address Box 143, 
Geddes, N. Y. 


New Lathe Attachments, such as Gear Cutting, Pap 
and Spline Slotting. W. P. Hopkins, Lawrence, Mass. 


Amateur Photographic Apparatus, Chemicals, etc. 
Complete outfits, $5 to $25. E. Sackmann & Co., manufs., 
Brooklyn, N. Y. 


Spy Glasses, Mathematical Instruments, Steel Tape 
Measures, etc. Send for catalogue. W. Y. McAllister, 
728 Chestnut St., Philadelphia, Pa. 


$3,500 buys a machine and model shopfull of orders. 
List of tools and particulars sent on application to T. B. 
Jeffery, 253 Canal St., Chicago, Ill. 


Painters.—Send for new prices ef Metallic Graining 
Tools, for “ wiping out.” J. J. Callow, Cleveland, O. 


For Sale.—Combined Punch and Shears, and Engine 
Lathes, new and second-hand. Address Lambertville 
Iron Works, Lambertville, N. J. 


Gas lighting by Electricity, applied to public and pri- 
vate buildings. For the best system, address A. L. Bo- 
gart, 702 Broadway, N. Y. 


Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 


Superior Lace Leather, all sizes, cheap. Hooks and 
Couplings for fiat and round Belts. Send for catalogue. 
C. W. Arny, 148 North 3d St., Philadelphia, Pa. 


F, C. Beach & Co., makers of the Tom Thumb Tele- 
graph and other electrical machines,have removed to 530 
Water St., N. Y. 


For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 


Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell & Co., Pittsburgh, Pa. 


Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co., 470 Grand St., N. Y. 


Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheel —other kinds imitations and inferior. 
Caution.—Our name is stamped in fullon all our best 
Standard Belting, Packing, and Hose. Buy that only. 
'The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, New York. 


Consumption Cured.—An old physician retired from 
active practice, having had placed in his hands by an East 
Indian missionary the formula of a simple vegetable 
remedy for the speedy and permanent cure for Consump- 
tion, Bronchitis, Catarrh, Asthma,and all Throat and 
Lung affections, also a positiveand radicalcure for Nerv- 
ous Debility and all nervous complaints,after having 
thoroughly tested its wonderfnl curative powers in 
thousands of cases, feels it his duty to makeit known to 
his suffering fellows. Actuated by this motive, and a 
conscientious desire to relieve human suffering, he will 
send, free of charge to all who desire it, this recipe, with 
full directions for preparing and successfully using. 
Sent byreturn mail by addressing with stamp, naming 
this paper, Dr. J. C. Stone, 32 North Fifth Street, Phila- 
delphia, Pa. 

Steel Castings from one Ib. to five thousand Ibs, In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For Solid Wroughtiron Beams, etc., see advertise- 
ment, Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 


Emery Grinders, Emery Wheels, Best and Cheapest. 
Awarded Medal and Diploma by Centennial Commission. 
Address American Twist Drill Co., Woonsocket, R. I. 

To Clean Boiler Tubes—Use National Steel Tube 
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y. 

Silver Solder and emall Tubing. John Holland, Cin- 
cinnati, O. 


Articles in Light Metal Work, Fine Castings in Brass- 
Malleable Iron, &c., Japanning, Tinning, Galvanizing. 
Welles’ Specialty Works, Chicago, Ill. 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Cellars. 


Yocum & Son, Drinker st., below 147 North Second st., 
Philadelphia, Pa. 


| p, 299, vol. 31. 


Foot Power Scroll Saws. W.E. Lewis, Cleveland, 0. 

Wanted.—A first-class Wood Engraver. Address En- 
graver, P.O. Box 271, Cincinnati, O. 

Wanted.—A first-class Mould Maker on Undertakers’ 
Hardware. Address Mould Maker, P. O. Box 387, Cin- 
cinnati, O. 


» Shingle Heading, and Stave Machine. 
ment of Trevor & Co., Lockport, N. Y. 


See advertise- 


D. Frisbie & Co. manufacture the Friction Pulley— 
Captain—best in the World. New Haven, Conn. 


fe 
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G. H. will find atable of the electric con- 
ductivities of metals on p. 107, vol. 33.—J. H. will find 
the proper dimensions of boats in recent numbers of the 
ScreNTIFIC AMERICAN SUPPLEMENT.—A. W. G. will find 
a good recipe for brass for small castings on p. 171, vol. 


| 30.—E. S. B. will find directions for making a concrete 


pavement on p. 185, vol. 33.—A. L. B.’s query as to the 
manufacture of postage stamps was answered on pp. 
208, 277, vol. 27._J. I. S.’s query as to the telephone is 
answered on p. 191, vol. 36.—d. C. E. will find a recipe 
for a depilatory on p. 186, vol. 34.—W. H. J. will find on 
p. 844, vol. 32, arecipefor cementfor marble.—C. E. 
will find on p. 283, vol. 30, directions for polishing 
marble.—C. B. will find an answer to his query as to 
troubles with the feet on p. 128, vol. 33.—C. B. should 
trace his map on cloth with a pen and Indian ink.—A, 
E. will find directions for lead burning on p. 167, vol. 32. 
—E. P. H. will find something on spring power on p. 
220, vol. 31.—H. T. P. will find that a remedy for mildew 
on cloth is described on p. 138, vol. 27.—R. H. H. will 
find an article on impressions on the retina on p. 193, 
vol. 36.—G. H. W. can polish German silver by following 
the directions on p. 37, vol. 34.—J. C. C. can bleach bees- 
wax by themethod described on p. 299, vol. 31.—J. H.T. 


| will find something on silvering glass globes on p. 267, 


vol. 31.—W. T. A. will find a recipe for silverplating on 
For gold plating, see p. 116, vol. 32.— 
G. should try some of the boiler scale preventives ad- 
vertised in our columns.—W. 11’. will find directions for 
dyeing felt hats black on p. 101, vol. 30.—A. M. P. M. 
willfind an article onthe use of compressed air as a 
power, for locomotive purposes, on p. 27%, vol. 34.—G. 
E. D. will find directions for gilding picture frames on 
p. 90, vol. 30.—J. V. will find directions for gilding 
without a battery on p. 116, vol. 33,—C. E. B. will find, 
on p. 229, vol. 38, something about boilers for small en- 
gines. As to horse power of small engines, see p. 33, 


| vol. 338._J. W. C. will find directions for making soap 


on pp. 331, 379, vol. 31.—C, A. A. will find something on 
the manufacture of vinegaron p. 106, vol. 32.—N. L. R., 
W.C., F. J. B., C.K. W., RK. B., J. F.S.,d.8., W. M., 
J.H.N., J. F. McG.,G. W. S.,F. M.L., and others, 
who ask us to recommend books on industrial and sci- 
entific subjects, should address the booksellers who 
advertise in our columns, all of whom are trustworthy 
firms, for catalogues, 


(1) H. 8. asks: How can I makea platinum 


| chain? How canI melt platinum? A. Pure platinumcan 
| only befused by the aid of the oxyhydrogen blowpipe. 


Place the metal in a small cavity cut out of a piece of 
pure caustic lime, and cause the flame to impinge upon it 


| strongly until fused. The hottest part of this flame is, 


when the gases are properly proportioned, within a 
quarter of an inch of the mouth of the blowpipe. 


(2) C. B. says: You give directions for re- 
moving stains of smoke from marble. I have some 
white marble badly stained with wine and beer. How 
canIclean it? A. Try the following: Take 2 parts 


; common soda (sal soda), 1 part pumicestone, and 1 part 


finely powdered chalk; sift it through a fine sieve, and 


| mix it with water into a paste. Apply this to the stained 
parts of the marble; and, after a short time, wash clean 


with water. 


(3) E. H. T. says: { found on the Old 
Millstone Hill, in Worcester, Mass., several fine speci- 
mens of fluor spar. Ican find no account of its being 
found before in Massachusetts. A. It has been found 
in considerable quantities at the Southhampton lead 
mines, and elsewhere. 


(4) C. A. F. asks: How canI test a syrup 
(made from starch) for dextrin or gum? I want toknow 
when the saccharification is complete. The ordinary 
iodine test will not apply to this case. A. The entire con- 
version of the dextrin into grape sugar cannot be ascer- 
tained with certainty by the iodine test, as in some cases 
a purple-red tint is observed, while in others there is no 
change. The most reliable test is that with alcohol, 
founded on the known insolubility of dextrin in an al- 
coholic menstruum. To 1 part of the solution to be 
tested, there are added 6 parts absolute alcohol; if no 
precipitate is observed, there is no dextrin remaining, 
and the conversion has been entire. 


(5) C. C. 8. asks: 1. Why is it that the day 
does not increase or decrease in length at both ends, by 
the same number of minutes? A. Taking one half of 
the year from January 1 to July 2 inclusive, the daysin- 
crease in length 5h. 44m.; one half, 2h, 52m., is in the 
morning, the other in the evening. Taking it altogether, 
there is as much change at one end as the other; but the 
motion of the earth in its orbit, in combination with its 
diurnal motion, makes the daily variation sometimes at 
one end of the day, and again at the other end. 2. Why 
does the number of minutes added to the day’s length 


| vary so? A. They appear to have a daily fluctuation be- 


cause the seconds are not taken into account. They 
also have a regular increase or decrease, dependent on 
the earth’s position in its orbit. 


(6) E. A. asks: In what position between 
the lenses which constitute the eyepiece should the dia- 
phragms be placed? A. Inthecombination atthe eye 
end, itshould be in the focus of the eye lens; in the 
othercombination, Fraunhofer placed it in the middle. 
The French opticians place it about six tenths of the 
distance between the two lenses, toward the eye end. 


(7) C. E. A. asks: Can a person receive a 
cold from another, under ordinary clrcumstances, by be- 
ing in the sameroom? A. Probably not. 


(8) R. W. 8. asks: 1. What cheap chemical 
can be used tochangeink to a deep or jet black? A. 
Try a little solution of extract of logwood. 2. Can aque- 
duct water be used in place of rain water for making 
ink? A. Such water may be used if itisclear and not 
too hard, 


(9) J. McC. asks: Is there anything that 
would answer for a condensing coil in a distillery that 
would be cheaper than copper, and at the same time be 
as durable? A. No; copper is best. 


(10) A. R. T. asks: Can a drive well be 


driven in rock? A. Yes. 

Is sulphur injurioustoleather? A. Sulphur alone is 
not injurious. 

A friend says that the saw does not possess any of 
the mechanical powers. I say that each tooth acts on 
the principle of the inclined plane. A. You are right. 


(11) D. H. E. says: 1. Professor Silliman, 
in his ‘‘ Chemistry,” says: Put bicarbonate of soda and 
water in one end of a strong cylindrical vessel; and ina 
tube in the other end put sulphuric acid. The arrange- 
ment is such that, when the vessel is inverted, the con- 
tents mix, and carbonic acid gas is produced. Would 
it keep therein six months under high pressure? A. 
Yes. 2. Could a small vessel be made to hold it so long, 
with rubber or leather packing under the cap screwed 
on? A. Yes. 


(12) C. B. says: Will goldfish live in the 
water of a fountain, rain or cistern water being used? 
A. Yes. Sprinkle a few bread crumbs in the water 
every day. 


(18) C. K. asks: 1. Is it injurious to health 
to sleep in a roomcontaining a rather large amount of 
green fruit? A. If the room is properly ventilated, you 
willexperience no injurious effects. 2. Does the fruit 
exhale carbonic acid at night? A. Very little. 


(14) J. C. K. asks: What is the diameter 
of acircle whose areais1inch? A. 1°1284 inches, 

Is there a dictionary of mechanical and chemical 
words? <A. Yes; but asnew names are very often coined 
for new articles or ideas, it is not probabie that diction- 
aries which have been published for some years will 
have them all. 

Why does a circular saw make marks in the lumber at 
every revolution? A. Because some of theteeth are set 
wider than the others. 


(15) C. R. asks: What is the difference in 
temperature between the steam and the water in a boil- 
er, under 70 lbs. pressure? A. The difference, in gen- 
eral, is not more than 5° or 6° Fah. 


(16) W. T. says: 1. I understand that, if 


the safety valve of a boiler be raised when the steam 
pressure is high and the water low, there would be 
danger of anexplosion. If this be so, will you havethe 
kindness to tell me why? A. A sudden escape of steam 
might carry up some of the water into contact with the 
overheated plates. 2. In a small yacht boiler, would it 
be injurious to keep steam down by throwing small 
quantities of water into the furnace? A, It would be 
better to use a damper and cover the fire. 3. It is rec- 
ommended to raise the safety valve to let the air out of 
the boiler when getting up steam. If this is not done, 
what would be the consequences? A. The pipes and 
connections fiJl with air, which sometimes is trouble- 
some toexpel. Considerable instruction as tothe du- 
ties of an engineer is scattered throughout treatises on 
the steam engine, as well as through the pages of the 
ScrENTIFIC AMERICAN. 


(17) R. H. T. says: I am running an engine 
of 62 horse power in connection with three breast 
wheels of 100 horse power. Owing to back water on 
the wheels, they are not able to do their work. The reg- 
ulator of the wheels is disconnected, and the engine 
does the regulating. How much of the work ought the 
engine to do, to do the regulating? I claim that the en- 
gine ought to hold the balance of power. Am I right? 
I also contend that, if the engine and the wheels are 
regulated at 401bs. pressure, and the steam goes up to 
65 Ibs., itis the same as putting more back water on 
the wheels? AmI correct? After the engine and the 
wheels are regulated at a pressure of 65 Ibs. (this is the 
amount of steam that she is intended to carry if the 
steam drops down to 50 lbs.), can she do her work with- 
out more water on the wheels? A. Your views, as we 
understand them, are generally correct, Suppose the 
whole power is 150, of which the wheels at most do 100, 
and the engine 50—but that at times the work of the 
wheels falls off to 88—then, in order that the power may 
be uniform, the engine must exert 62; and the engine 
will do the regulating if it can change its power prompt- 
ly, within the limits of the variation in the power of the 
wheels, 


(18) A. S. asks: What ingredients and pro- 
portions are used to produce the different shades of light 
so often used in theaters? A. We give below a table of 
the composition of the mixtures commonly employed 
for colored fires in tableaux, etc. These fires, however, 
should never be used within doors, as the gaseous pro- 
ducts of some of them are extremely poisonous (see ar- 
ticles on pp. 84 and 171, vol. 36). The lime light lan- 
terns and lenses of suitably colored glass have now been 
generally substituted for these fires, and give much bet- 
ter results. 


a U) ¢c ad e. 
Green} Red | Yellow, Blue |White 

Chlorate of potash...| 32°7 | 29°7 54°5 
Sulphur ............. 98 | 172 | 236 20 
Charcoal 52 17 3°8 | 1871 
Nitrate of baryta....| 52°3 

a “ strontia.. 45°7 

- “ goda...... 9°8 
Ammonium sulphate 

of copper.......... 274 
Saltpeter ............ 62°8 60 
Black sulphide of an- | 

HMONY 025.2422 <- 1 57 5 
Floury gunpowder. . : 15 


It is hardly necessary to mention that great care is re- 
quired in mixing these materials, and that each should 
be pulverized separately. 


(19) R. A. asks: Does the Dipper revolve | 


around the North Star? A. No. The Dipper and North | 
Star are on opposite sides of the pole, and as regards 


each other are very nearly stationary. They both have 
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two apparent revolutions around the pole, one every day, 
which is due to the diurnal revolution of the earth on its 
axis, the other once a year, which is due to the annual 
motion of the earth in its orbit around the sun. 


(20) R. N. says, in answer to H. M. C., who 
asked: If the three sides of a triangle be given, what is 
its area? Consider the longest side the base; from the 
square of the base take the product of the sum and dif- 
ference of the other sides, and divide the remainder by 
twice the base; multiply the square of the base by the 
product of the sum and difference of the shortest side 
and the quotient; half the square root of the result will 
be thearea,. Example: Let the sides be 10, 7, and 5; 

Sa =3°8, and ¥, VI00X8EXT2 - 14 41056 
=11°441+, for the area. 


(21) C. asks: What is the best cement for 
rubber bags, to be used for hot water? A. Dissolve 
caoutchouc, cut into small fragments, in naphtha, by 
heat and agitation. Strain this solutionthrough alinen 
cloth and concentrate to the consistency of a thin paste. 
The cement is best applied slightly warm, and the joint 
strongly clamped between strips of wood for 24 hours 
before using. 


(22) G. S. asks: What will take the smell 
out of porpoise oil? A. Agitate the oil with about 3 per 
cent of sulphuric acid, andthen with 10 per cent of 
chloride of lime (hypochlorite of lime) while moderate- 
ly hot. Finally wash thoroughly with hot water and al- 
low to settle. This treatment will not completely de- 
odorize the oil, but it will correct all rancidity. 


(23) L. H. says: 1. I have an engine of } 
horse power, which I would like to put into a boat 30 
feet long of 5 feet beam. Is it powerful enough to pro- 
pel said boat at therate of 8 miles an hour? A. No. 2. 
How canIlearn the signals of the steamboat whistle, 
such as the pilots use? A. We advise you to interview 
a boatman. 


(24) 8. 8. C. asks: 1, In a silver-plating 
bath, should the surface of anode immersed equal the 
surface of cathode? A. They should beaboutalike. 2. 
Is there any way of testing the amount of free cyanide 
ina plating solution? A. Yes. See Sprague’s ‘‘ Elec- 
tricity; its Theory, Sources, and Applications.” 3. Ina 
nickel ammonia sulphate solution, does the ammonia or 
acid act upon the nickel anode to keep the strength of 
the solutionup? A. The acid. 


(25) D. A. R. says, in answer to E. L., who 
asked of what diameter should drills be to fit 4%, 4%, etc., 
pipe taps, I send you a tableand rule for computation. 
The outside diameters are from Morris and Tasker’s ta- 
ble of standard sizes. 


Diameter at 


Outside bottom of 
Inside Outside allowing for |thread = size 
diameter. diameter. the taper. of drill in 
= inches, 
i$ “405 “362 “298 
4 “54 “497 “401 
% 675 632 *509 
% 84 Wiis *654 
34 1:05 “987 “837 
1 1315 1°252 1:102 
Wy 1°66 1°586 1°436 
114 19 1°826 1°676 
2 2°375 2301 2°085 
24% 2°875 2°769 2°553, 
3 3°5 3°399 3°183 
316 4 3°899 3°683 
4 45 4399 4183 


The taper used in calculating is that given by Pratt and 
Whitney, 1 inch to foot and the length of threads on 
to % is Winch, 4 tol is 34, 11%4 to2is 7, and 24 to4 
inches is 134 inches. The rule for computing size of 
drillsis: Subtract from the outside diameter (after al- 
lowing for the taper) the product of the pitch by 1°732, 
which gives the diameter at the bottom of the thread, or 


_ the size of the required drill. 


(26) M. C. H. says: I am building a time 
regulator and want to make a mercurial compensating 
pendulum to beat seconds. The rod is to be of steel, 
and the bob a glass tube filled with mercury. At what 
height must the mercury stand in the tube to compen- 


| Sate correctly? A. You will have to determine the exact 


height by experiment. It will probably be between 614 
and 634 inches, 


(27) G. W. J. says: I have been making a 
plain cylindrical boiler, without flues. It is 9 inches in 
diameter and 20inches long, of No. 18 galvanized iron. 
The seam is lapped 114 inches, and riveted with 2 rows 
of iron rivets, ¥; of an inch in diameter, 35 in each row, 
and the rows are 14 inch apart; the edges of the iron are 
soldered inside and out. The heads are of cast iron 4 
inch thick, with flange 14 inch thick and % inch wide, 
toreceiverivets, Each is riveted with 56 iron rivets 3, 
inch in diameter. Where is the weakest point, and at 
what pressure would it be safe to run it for a small en- 
gine? A. The heads are probably the weakest parts. 
Working pressure, 20 lbs. per square inch. 


(28) J. R. S. says: I claim that, when the 


gauge on asteam boilershows a presence of 10 lbs. or 


| upwards tothe square inch, that the pressure is equalon 


all parts of the boiler. A friend claims that it is not. 
Who is right? A. The one who claims that the press- 
ure is not the same on all parts of the boiler, is correct. 


(29) J. W. P. asks: 1. If a wind wheel be put 
at the mouth of a bellows, will itnot have power enough 
to replace more air into the bellows than it takes to turn 
the wheel? A. No. 2. If the wheel is to be 2 feet in diam- 
eter and a pulley on its axle be 6 inches in diameter, 
will it notrun the lever to work the bellows? A. No. 


(30) I. says: An inventor of a steam boiler 
states that he has used his boiler for eighteen months 
with muddy water, and that on inspection he finds no 
scale or sediment, although the boiler has never been 
blown off. He claims that all sediment and scale-form- 
ing impurities of the water pass off with the steam into 
the cylinder of the engine. He states that his boiler 
primes lessthantwo percent. What experience have 
you that makes it credible that a boiler that will not 
prime willcarry the sediment into the cylinder? A 
chemist has told him that the scale-forming impurities, 
both of salt and fresh water, will not injure the cylin- 
der, but will act as lubricators, Is this true of all scale- 
forming impurities? A. These statements are not veri, 
fied, in general, by experience. 
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“@n) Ss. v. says: We have a cast iron sec- 
tional steam boiler, for heating. As soon as the steam 
gauge commences to indicate pressure, the water leaves 
the boiler and goes off in the supply pipes. Can you 
tell us how to remedy this? A. As we understand you, 
the water goes froin the boiler to the heating pipes, and 
then returns. We presume this is what is intended. If 
not, it is probable that the insertion of a valve will pre- 
vent the escape of the water. 


(82) M. M. C. asks: 1. Which is best for 
annealing cast iron—charcoal or bituminous coal, and 
why? A. Charcoal, generally, as it contains less impu- 
rities, 2. What is the formula for calculating the ten- 
sile strain on the iron of a boiler shell, 


given? A.Sce Van Burenon the “Strength of the Iron 
Parts of Steam Machinery.” 3. How many square fcet 


of heating surface in a boiler are generally required for | 


a horse power? A. Wedo not know what is meant by 
the horse power of a boiler. 4. Is an oblique cone, that 
is, a cone whose axis is inclined to the plane of its base, 


measured by the area of its base into 44 the perpendicu- ; 
_ through the water? A. To remedy the pressure of sewer ° 


lar height? A. Yes. 5. What is the formula for finding 
the volume of a cylindroid? A. Area of base multiplied 
by altitude. 


(88) G. T. P. says: 1. I have a glass tube 4 ; 


How many inches shall I : ave to | the roof to discharge its surplus air into the atmosphere 


inch inside diameter. 
raise the mercury in it to equal 1 lb. pressure? A. 
Height of column 27; inches. 2. How much mercury 
shall Iuse? A. Volume of mercury, about ,4 of a cubic 
inch. 


(84) F. L. asks: 1. Could I boil about 45 


diameter of 'Qinchesare kept in stock for this purpose; they are: 


boiler, thickness of shell, and pressure of steam being | 


gallons of linseed oil in a large copper vessel, by having ; 
the steam and the steam pipe running into the oil, or ! 


would the water from the condensed steam affect the 
oil? A. No; some of the steam would condense in the 
oil. 2. Do you think it would take any more than one 


i 


1 


or two barrels of oil (of 45 gallons each) to varnish a 40 ; 


foot balloon, giving it three orfour coats of the varnish? 
A. The quantity would be amply sufficient. 
linsecd oil, that.is sold already boiled, do for a balloon 
varnish, just by painting it on the balloon when it is 
cold, or should I warm it up to some degree? A. No. 4. 
Do you think it improves linseed oil varnish to put bees- 
wax in it when boiling, say about 114 ozs. to the gallon? 
A. No. Boil the oil with the addition of 4 1b. of borate 
of manganese (in powder), and about 5 lbs. of beeswax 
to the barrel, and apply to the cloth slightly warm. 5. 
Is it best to varnish the muslin once before it is cut, and 
once after the ballooon is made, to cover the needle 


3. Would ; 


may be made at one sitting; and the shield which holds 
the plate has many modern improvements, 


(42) E. D. F. says: I am constructing a 


filter of 11 pipes, made of cedar wood, packed very solid- 
ly with fine powdered charcoal, sand, and gravel. 


is arranged in sections which can be cleaned or renewed 
every month. Our river water is the worst in the United 
spring. I want to puta tank above the filter, square or ob 
! long in shape. 
| answer your purpose. 


Plates 18 by 18 inches and 18 by 


provided with flanges around theiredges, by means of 
whichtheyare put together with bolts. 


(48) 8. G. says: Why is it that sewer gas 


to siphon? Or does the pressure of the sewer gas force 
the water out of the trap, or forces its way past or 
gas, which forces itself through the water in the traps 


there. Then let the several articles of plumbing have 


‘ branch waste pipes, and each one be trapped as near to 
| its opening as possible. 


The upper part of said main 
waste pipe being only an air pipe, may be of much less 
diameter than the lower part, which it is necessary to 


| have of larger dimensions, 
(44) T. B. says: I recently had to put on a} 


There had been one: 


false valve seat on a locomotive. 
on before, but I put the new one on differently, leaving 
three of the old holes in the cylinder. 


flush with the surface, put on the seat, and took all pre- 
cautions to make a good job. When the engine wenton 
the road she ‘‘blowed”’ badly, and continued to get worse, 
so much so that I had to take the seat off again; and 


: when off, I found the Babbitt metal raised above the sur- 


face of the old seat fully ;; of an inch. Two of the old 
holes were between set screws 4? inches apart, and one 
between screws 23 inches apart, and the two were con- 
siderably higher than the one. 
metal to expand so much as to cause that seat to leak? 
A. No doubt the leak was caused by the expansion of 


| the Babbitt metal. 


holes, or to put no oil on the muslin until itis all made ; 


up? A. Give it one coat before and one or two after- ; 


ward. 6. Would the black gum waterproofs, that the 


ladies wearin damp weather, do for making balloons? , 


A. The material will not answer. 


(85) N. V. says: I have been trying to 
make ink according to the recipe on p. 250, vol. 34, Scr- 
ENTIFIC AMERICAN, and found that it washed off. I 
thought that perhaps there was too much of the sulphate 
of indigo, and I increased the quantities of nutgalls 
and copperas one half; but it still washes off. What is 
the difficulty? A. If we understand yon, the ink in 
question was not intended to stand washing with water. 


Judging from your letter, you have nothing tocomplain : 


of, as the ink as made by you from the recipe mentioned 
compares very favorably with the best inks of this char- 
acter in the market. 


(86) W. S. asks: In building a residence, is 


there anything that is of value as preventing conflagra’ | 


tion from sparks on shingle roofs? A. There is an as- ;—H-.B.—It is clay slate-—H. M. A.—It appears to con- | 


bestos paint that is said to answer the purpose very well. 


(87) A. E. R. says: 1 I desire to burn 


some of theold style burning fluid. How canI make 


it? A. Use alcohol mixed with one fifth of turpentine ' 


or benzine. 2. Will it be dangerous touse with a blow- 


pipe? A. It is not dangerous when used in suitably con- | 


structed blowpipe lamps. 


(88) G. H., Jr., asks: 1. How would hard : 


for a public street wih heavy traffic, if the brick resists 
a crushing power of 8,000 Ibs. to the square inch? A. It 
is not resistance to crushing so much as resistance to 
impact that is required ina good paving material, and 
the latter quality is not possessed even by the hardest 


brick. Thehammering process that the pavement of a | 


busy thoroughfare undergoes would be fatal to the per- 
manency of brick construction—the effect upon the 
brick being to pulverize its surface. 2. What effect 
would the hot and cold weather have on a layer of ce- 
ment 1 inch thick under the brick, and 14 inch all round 


the sides of them, built in arch shape? A, When the | 
cement is once set, it would not be materially affected 


by temperature. 


(39) R. C. asks: How many degrees of Fah. 
renheit does it require to hatch chickens’ eggs? A. From 
104° to 106° Fah. is the proper temperature. You will 
find an article on this subject on p. 849 of ScIENTIFIC 
AMERICAN SUPPLEMENT, No. 54. 


(40) B. A. asks: Can you tell us the best 
method of making concentrated lye from ashes? A. 
Collect theashes of well burnt wood, place themin a 


suitable vessel, and leach with water for several days, ! 


with occasional stirring. ‘'hen transfer the clear liquid 


to a suitable clean iron vessel, and boil off the water. j 


Collect the impure carbonate of potash thus obtained, 
mix it with half its weight of slaked lime and 15 parts 
of warmwater, stir fora few minutes, allow to settle, 


and pour off the liquid. This liquid constitutes com- ; 


mon caustic lye. A lye may also be obtained by treat- 
ing ordinary pearlash or carbonate of soda (sal soda) 
with lime and water, as stated. 


(41) J. A. L. asks: How can I make a pho- 
fographic camera? <A. The simplest form is a box with 
a pinholein one end and the photographic plate at the 
other. The next higher order is toinsert a convex lens 
in the end (where the pinhole is) with a focus equal to 
the: length of the box. From this to as many as six 
lenses are used to constitute the opticalpart, these being | 
arranged with diaphragms, rack and pinion, etc. The | 


boxes (from the above simp’e form) have an endless vari- i 


ety of forms: the bellows,.the swing front, the elevating 
front, the swing back in several varieties, then the mul- 
tiplying box, in whichfrom one to one dozen pictures 


, copper with some zinc. 


| trace of iron, and water. 


blue burnt brick, set endwise in cement mortar, answer ; lead—a valuable lead ore. 


order to provide myself with wholesome water. At what 
house? The soil is very stiff clay, and I dug my privy 
well 16 feet deep to secure good soakage. A. Locate the 
well as far as possible from the cesspool, at least 50 feet 
fromit. Let the well be 8 feet diameter in the clear 
after it is stoned up, and provide at the top two lengths 


of well-curb, 3 feet high each, to keep out the surface 


water. The depth of the well will depend upon the 
depth at which clear water runs in the ground in your 
locality. You had better employ a professed well-dig- 
ger, who will contract to dig your well and stone it up at 
a certain price per foot in depth. The cucumber pump 
is highly spoken of. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the result stated: 

G. H.M.—It contains pyrolusite (oxide of manganese). 


sist principally of wood pulp, chalk, a little Vandyke 
brown, and glue.—J. F. I.—Itconsists principally of 


pentine. It contains silicate of magnesia, magnesia, a 
It is of common occurrence. 
It has been employed in the manufacture of Epsom 
salts, and, when in large, perfect pieces, as material for 


ornamental vases.—W.H. C.—It is galena—sulphide of 


of available metal. 


COMMUNICATIONS RECEIVED. 

The Editor of the Screntiric AMERICAN acknowledges, 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On Micro-Photographs, etc. By C. M. 

On Combustion in Lamps. By A. K. 8. 

On Aerial Propulsion. By L. C. 

On Squaresand Cubes. By E. H. B. 

On Lightning Rods. By J. M. M. 

Onthe Ball and Jet Puzzle. By H. G. W. 

On Kerosene Lamps. By E. B. W. 

On Boiler Explosions. By D. R., and by G. B. B. 

On Mountains inthe Moon. By P. E. S. 

‘On Steam Engine Economy. By W. A. M. 

On the Gyroscope. By J. M. A. 

Also inquiries and answers from the following: 
H. M.—P. W. C.—E. P.S. A.W. H. 


—AB. C. 


HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to appear should 


‘repeat them. If not then published, they may conclude 


that, for good reasons, the Editor declines them. The 


| address of the writer should always be given. 


Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 


: our paper to print them all; but we generally take pleas- 


ure in answering briefly by mail, if the writer’s address 
is given. 

Hundreds of inquiries analogous to the following are 
sent: ‘‘ Whorolls thin plates of spring steel, of large size 
and without flaws? Who makescastings to order? Whos 
is the best theodolite? Who makes the best recording 


running small machines? Who sells horse power pumps?” 


in the column of ‘‘ Business and Persvnal,” which is spe- 
cially set apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost any de- 
sired information can in this way be expeditiously ob- : 
tained. 


The : 
water passes through 121 feet of filtering material which ; 


States, extremely muddy for six months in the year; but ; 
it comes through the charcoal as clearasfrom a mountain : 


What metal shall Iline it with, or of | 
what material shall Imake it? A. A cast iron tank would | 


finds its way through the trapsinto houses? Isit because 1 
; the traps siphon? If so, what is it that causes the trap 


into the rooms of your house, let the main waste pipe | 
extend without obstruction from the sewer up through:! 


I filled these with ' 
Babbitt metal hammered carefully; and I made the metal | 


Is it possible for the | 


(45) R. M. says: I wish to sink a well in. 


distance must I keep from a privy well in rear of my j 


You should send larger speci-' 
mens.—J. L. R., Jr.—It is marmolite, a variety of ser-- 


It contains about 80 per cent : 


J.C. 8., Jr! 
©. J.K.—G. C.—G. M.—C. M.-F. RB. N.—A. JNJ. | 


pressure gauge? Who makes the best steam engine for ' 


Allsuch personal inquiries are printed,as will be observed : 


Awervican, 


ae 28, 1877 


Lamp burner, A. Angell. 


OFFICIAL. | Lamp burner, A. Angell... ............... 7 ~. 188,49 490 
a Lamp chimneys, crimping, A. Harcum... - 188,626 
INDEX OF INVENTIONS __§ 12m» fountain, w. a. Butter... . 188,584 
Lamp, miner’s, J. J. Weinel . « 188,705 
FOR WHICH Land roller, L. M. Stegner...... 188-484 
Letters Patent of the United States were | , Lapping machines, J. Batty....... "188-495 
Granted in the Week Ending , Lawn sprinkler, J. 8. Heacock.. * 188,698 
| Lever clamp, V. Yantis 188,718 
March 20, 1877, | Lifting jack, carriage, etc., G. S. Jones... 1 188,467 
| AND EACH BEARING THAT DATE. | Light house signal, C. G. Van Otter... ~ 188,700 
[Those marked (r) are reissued patents.] | Line fastener, J. Thomas ............. +.» 188,485 
| oe = chain fastening, C. Parham.. ++. 188,664 

oom 8 
A complete copy of any patent in the annexed list, Cool ees ae ie : age 
including both the specifications and drawings, will be Loom temple, Porter & Clark.. ~ 188,538 
furnished from this office for one dollar. In ordering, con sais Aho motion, J. Long, Jr. r. . 188,523 
i 5 ounge, ObUIN....... 6... ee . 188,592 
: please state the number and date of the patent desired, : Lubricating compound, P. M. Papin........ : 188,479 
and remit to Munn & Co., 3? Park Row, New York city. , Magazine fire arm, J. W. Keene. . 188,468 
ae =e 7 , Mangle, H. E. Smith.............. « 188,685 
eet register, J. Corbett... ; a.07 Mechanical movements, J. A. House.. , 188,465 
‘Rspi It liquia AK L eat 5 18 ig 46 Metal working machine, R. Bandhauer... « 188,494 
[RS DIATE BLUR: BAe oT POR wash ate do siisosts cine sis 8,6 , Milk strainer, J. A. Preston........ . 188,539 
j Bag fastener, H. Redden 188,673 . Millstone dress, diamond, Wilhelm & Davis. . 188,713 
; Baggage check, R. F. Livermore. + 188,522 | Mitering machine, Mosher & Pennington.. . 188,657 
; Bail ear, bucket, C. D. Seys.......... - 188,682 | Motor, E. McCaffrey . 188,529 
Bail ear for pails, etc., P. Miles..................0.5 188,532 Mucilage holder, S. S. Newton. . 188,659 
Bale ties, S. N. Drake.. + 188,607, 188,698 il cabinet, J. A. Wright.. ... 188,560 
Bale tie, J. S. Durming............... cece dere eee 188,610 Oiler nozzle, S.S. Newton.......... ... 188,658 
Bale tie, J. H. Fisher.... 188,506 Ore feeder, quartz mill, G. A. Church.. . 188,587 
Bale tie, J. M. Pollard. - 188669 Oven, A. Crumbie..............0.00000e . 188,600 
Bale tie, cotton, W. M. Smith.. 188,548 Packing, hydraulic, C. E Boardman... . 188,456 
Baling press, W. 8. Coates....... . 188,591 ' Packing for man holes, etc., A. Powell. . 188,480 
; Barrels, head lining for, L. Reed.. 188,483 Paper, buffing roll for, A.D. Pool ..... . 188,670 
| Bed bottom, spring, Ogborn & Kendrick .. . 188,478 Paper pulp washer, G. L. Lovett . 188,474 
Bedstead, sofa, F. A. Coleman.. 188,593 Paraffin wax, purifying, F. X. Byerley (r)......... 7,559 
Bedstead, invalid, J. P. Beaman 188,568 Pavement, concrete, L. 8. Filbert........ . 188,614 
Bench plane, Traut & Richards (r) 7,565 Pavement, concrete, A. K. Lee....... . +. 188,645 
Bill file, C. C. Chamberlain - 188,588 Pegging awl handle, A. U. McDonald ... 188,530 
Binder, temporary, L. Richoux | Pencil, pocket, D. M. Somers... . .... e+. 188,721 
: Blacksmith’s machine, J. C. Tobin.. 188,696 ' Piano action, Wessell, Nickel & Gross «+. 188,706 
Blast furnaces, charging, C. Himrod.. 188,632 Piano fortes, stringing, P. Brenner... . 188,579 
Blue glass sun bath, H. M. Beidler.. 188,570 Pick eyes, forming, Jordan & Kenold. . « 188,643 
Boiler tube plug, T. R. Hand...... 188,625 Plaiting board, Young & Calvert...... . 188,561 
Book binding, F. E. Schmitz..... 188,544 . Planter, L. Scofield.............0005 ceseeeees ... 188,547 
Box trimming machine, ©. Bopp -. 188,573 Plow, E. D. French... +. 188,508 
Boxes, manufacture of, F. Zuenkeler - 188,720 Plow, E. Wiard....... ..... ~ 188,555 
Brick, etc., coal slack for, B. H. Warburg.. 188,703 _ Plow, gang, H. H. Canaday. . 188,586 
| Bridge joint, T. Ruick.................000000 188,678 _ Plow shoe, M. H. Walker......... . 188,701 
| Brush, J. P. Poland.. +. 188,536 Pocket book clasp, 8S. F. Clement. . 188,589 
| Buckle, B. F. Melton... -- 188,531 | Post office box, J. B. Harlow........ . 188,512 
| Button tab, A. Berndt.. .. 188,571 ' Potato vines, sprinkling, J. Williams . 188,487 
| Calendar, E. P. Morse. . 188,656 Preserving meat, etc., T. Sim (r) wee 7,564 
Can, metallic, R. T. Bush.... 188,583 Privy seat, R. A. Van Court........... . 188,699 
| Can top with opener, A. E. Whitehead. 188,711 | Pruning shears and saw, T. S. Disston. «+» 188,604 
Car axle lubricator, H. Gardiner.... .. 188,619 - Puddling furnace, rotary, J. I. Williams. «+. 188,488 
Car, freight and stock, J. R. Maitland.... . 188,526 Pump, Olsen & Thuesen . 188,534 
Car coupling, J. A. Hinson............... 188,516 Pump, L. D. Railsback.. . 188,481 
i Cars, extension step for, C. W. Perkins. 188,665 : Pump, J. J. Stuart..... : 188,692 
Cars, running gear for, L. T. Pyott.. 188,672 | Railway chair and tie, N. S. “White ... 188,710 
| Carbureter, Pierce & Smiley.. 188,667 | Railway gate, S. P. Boston..... « 188,574 
Card rack, J. P. Lamoree...... .. 188,519 | Railway rail, J. Foster...... . 188,617 
Casting car wheels, W. Wilmington........188,714, 188,715 | Ratchet brace, W. B. Smith . 188,684 
Chandelier, extension, L. Hull (r) .. ............. 7,561 | Reefing sails, O. W. Atwood.. . 188,491 
Check rein spread, etc., D. Schoonmaker. 188,546 | Refrigerating shipping box, H. A. Duc, Jr.. « 188,609 
Check rower, W. Flaherty................0005 188,615 Refrigerator, G. A Banta.............. cece eeeeeee ee 188,493 
Chimneys smoking, preventing, J. R. Bowers 188,497 | Refrigerator, J. J. Bate 188,567 
Cigar bundler, I A. Wilson 188,716 : Refrigerator, H. E. Fuller.... . 188.509 
Cigar machine, J. S. Winsor...... 188,559 Refrigerator and filter, A. McClain. .. 188,650 
Cigarette mouth piece, J. R. Saunders... 188,543 Rein holder, W. Callaway......... «.. 188,585 
Clutch shaft gearing, W. Adriance.. ... 188,562 ' Rice cleaning machine, J. Carter... . 188,499 
Coal washing machine, 8. Stutz......... 188,691 Roaster and warmer, H. S. Graham.. . 188,463 
Coin detecter, counterfeit, J. Wiarda +. 188,712 Rolling metal, W. Bunton «+. 188,498 
Coin, means for packaging, H. Croggon . 188,599 Rolling mill, P. McGann «.. 188,476 
Coin tester, G. M. Hopkins............... 188,637 Salt boilers, rake for, J. E. Secord. . 188,680 
Collar box, metallic, G. K. Snow......... 188,687 Sash holder, H. C. Gladding. . « 188,511 
Convicts’ shackels, J. L. Quackenbusb.. 188,540 | Scales, weighing, H. Willard.. . 188,557 
Copying press, R. E. Kidder........ 188,469 | Scissors, A. W. Coates...... . 188,590 
Corn planter, M. O. Skree...... . 188,683 Screw, J. Pleukharp. “ . 188,668 
Corn planter, Tatlock & Newby.... 188,694 | Screw cutting die stock, J. Hochheimer............ 188,634 
Corn row marker, T. A. Cole . 188,502 | Screw tap, M. C. Johnson +. 188,466 
Corset, S. F. Follette... - 188,616 | | Seaming machine, W. Hipperling. . 188,638 
Corset, M. W. Henius.. 188,630 Sewing machine, O. S. Hazard +. 188,514 
Cotton press, W. Golding... 188,513 Sewing machine, D. Porter.................+ eeseees 188,537 
Cradle, G. Buchanan........... 188,581 f Sewing machine glove, H. P. Henriksen. . 188,515 
‘ Cultivator, Ellwood & Pitcher (r).. 7,560 | Sewing machine needle, L. Loeske....... . 188,648 
| Curtain fixture, J-H. Strothman.. 188,551 | Sewing needles, pointing, P. M. Beers... . 188,569 
' Curtain roller, A. F. Temple....... 188,552 Shears and scissors, A. Delkescamp.... . 188,601 
Ditching machine, T. N. & S. Turner. 188,698 | SLirt,O. H. Keep.. . 188,640 
Door hanger, barn, J. H. Lawrence................ 188,521 Shirt, G. P. Marvin.. . 188,528 
Draft equalizer, Fowler & Flagg... ... 188,618 | Shoe bottoms, etc., forming, Ez M. Dickinson... . 188,603 
Draft equalizer, H. L. Phelps... - 188,666 Sickle grinder, W. 8. Ingraham . 188,639 
Elevator bucket, F. C. Barber ... 186,565 Sickle sections, tempering, S. F. Reynolds (r)..... 1,563 
Engine gearing, H. Stibbs . 188,690 | Signal lantern, H. E. Pond 188,671 
Eraser tip and pencil protector, G. W. McGill 188,653 Sinkand sewer trap, J. H. Mackie.. . 188,652 
Evaporator, I. W. Parmenter................ 188,585 Skirt supporter, C. V. Richards . 188,675 
Evaporator, salt water, H. C. Bowers... 188,576 Skylight, Specht & Spieler.. «+. 188,689 
Faucet, H. Bradley..........++..0++ 188,577 Slate and scholar’s companion, W. D. cCormick 188,651 
Feather renovator, J. C. Divers... 188,504 Sleigh runner, wagon, T. Grissinger ... 188,621 
Fence picket, corrugated, B. F. Miller (r)..... 7,562 Smoke consuming furnace, H. Young, Jr . 188,719 
Fence wire, barbing, Glidden & Vaughan (r).. 7,566 Snap hook, E. P. Brennan.. « 188,578 
Filter, V. Dordet............cceceeeeeeeeeeeees 188,606 Spice box, H J. White..... . 188,709 
Fire arms, tool for, W. G. Rawbone. - 188,482 Steam generator, H. C. Bowers . 188,575 
Fire escape, Lyness & Dunne.... 188,525 Stone composition, M. Nolan... . 188,660 
Fire kindler, O. A. Trevallee.. 188,497 Stone, compound for, C. Schaffer. . 188,679 
Fishing trap, S. M. Davis 188,503 Stove cover, G. N. Bacon....... . 188,564 
Flour chest and bread table, W. A. Baines. 188,566 Stove drum, J. Hacker............ « 188,622 
Fluting and smoothing iron, Crocker & Farns 188,598 Stove for heating sad irons, R. . 188,475 
Fluting machine, J. E. Wilson............... 188,558 . Straw cutter, Larsen & Olsen............ «+» 188,520 
| Foot scraper and cleaner, Ellis & Willis . 188,612 Stump extractors, A. McKenney............ 188,654, 188,655 
Fruit can, J. F. Merrill....... 0... cc esses eee eee eens 188,477 | Suppository mould, H.W. Comstock et al.......... 188,594 
| Furnace for thawing leaders, W. R. Ostrander. 188,662 Suspenders, J. Betts..................0 eke . 188,572 
, Furnace feeder, E. F. Littlepage 187,647 : Textile material, etc., cutting, A. Warth . 188,702 
Furniture spring, H. H. Holmes.. . 188,636 | Thill coupling, Farrell & Borst.. . 188,613 
Furrowing ground, N. C. Hammell 188,624 | Thill coupling, Owen & McClintock. . 188,663 
Gas, making, A. C. Lippitt...... 188,473 Time lock, L. A. Haines..... ......... « 188,623 
Gas retort, G. W. Todd........ 188,553 Tire tightener and jack, Comstock et al . 188,595 
Gasoline burner, F. Marquart. 288,527 Tobacco and cotton press, A Talbott... . 188,693 
Grain binder, E. Heath...... 188,629 ; Tobacco hanger, J. G. Hester......... . 188,631 
Grain separator, H. Kurth... 188,641 ' Tobacco pipe cover, G. Havell 188,627 
; Grinding apparatus, etc., J. J. Lancaster. 188,471 Toilet washing powder, R. Sommers +. 188,549 
i Hame fastener, C. F. Whipple 188,486 | Toy, educational, E. S. Fisher.... ~ 188,505 
| Harness breast plate, W. Dyer..... ++. 188,462 i Toy, jumping, G. Boeringer. «+. 188,461 
| Harrow, N. Burnham . 188,582 : Toy money box, L. C. Hoffmeister +.. 188,635 
Harrow, J. Garrett............. 188,510 , Truck, safety car, D. E. Dutrow ....... . 188,611 
Harvester reel, Weed & Bell.. . 188,704 Tubing, armor for flexible, H. Wakeman.. « 188,554 
Hat, adjustable, I. Y. Cassiano ... . 188,590) Valve, reliefand safety a Cc. P. Wiggins. . 188,556 
Heat, etc., storing, Hittell & Deitzler. 188,517 Vehicle axle, P. F. White.. . 188,708 
Heater, E. Chadwick............0.e008 . 188501 Vise, W. E. Snediker............ 188,668 
Hinge, spring, J. M. Jones. 188,642 Wagon bed and hay rack, J. M. O’Neall.. - 188,661 
| Horse collar, C. H. Stevens. 188,550 . Wagon dumping, R. A. Reed.. +» 188,541 
' Horse hay rake, S. Ritty..... 188,677 : Wash board, J. H. Lapham... . 188,472 
Horse power, W. H. House . 188,638 Wash board, W. Serviss..............e0 ee cone eeeees 188,681 
j torses, detaching, N. Dexter - 188,602 . Washing machine, P. H. Cooney. 188,596 
| Horses, hitching, A. B. Wroth 188,717 ' Washing machine, J. Kiehle... . 188,470 
‘ Horseshoe, J. B. Going......... 188,620 | Washing machine, G. D. Luce. . 188,524 
: Hydrant, J. Richardson........... 188,676 | Washing machine, J. Taylor.. . 188,695 
‘ Injector for steam boilers, J. Westley 188,707 Water closet, H. J. Bailey . 188,492 


Ironing apparatus, H. E. Smith 
Knitting machine, C. H. Landenberger... 
Lamp, J. C. Mairs 
Lamp, 1. H. Olmsted 
Lamp, C. Reistle: 


. 188,686 
188,644 
. 188,649 
. 188,533 
198,542 


| 
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Welding chain, die for, Schinneller & Fitzpatrick. 188,545 


Wind wheel, J. A. Allen . 188,563 
Wood polishing machine, Bridgman & Perry. . 188,580 
Work box, W. Huntress er . 188,518 
Wrench, J. A. Dodge + 188,605 
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Advertisements, 


nside Page, exch insertion - = -75 cents a line. 
Back Page, each insertion - = = = $1.00 a line. 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. 
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 


-—~ and Technical Books Imported and keptin stock. 
Our new and enlurged CATALOGUE Ol PRACTICAL 


AND SCIENTIFIC BOOKS—96_ pages, 8vo.—and other lists, : 


sent free to any one who will furnish his address. 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 
810 Walnut Street, Philadelphia. 


THE DINGEE & CONARD Co: 


BEAUTIFUL EVER-BLOOMING 


ROSES 


StrongPot Piants,suitapie for immediate flowering, 
sent safely by muil, postpaid. 5 splendid varieties, 
your choice. all labcled, for $1; 12 for $2; 19 for $3; 26 
for $4; 35 for $5. For 10 cents each additional, one 
Magnificent PremiumRose toevery dollar’s worth 
ordered. Send for our NEW GUIDE 1'O ROSE 
CULTURE, and choose from over 300 finest sorts. 
We make Roses a Great Specialty, and are the largest 
Rose-growersin America. Reterto100,000customersin the 
United States and Canada. THE DINGEE & CONARD 
CO., Rose-Growers, West Grove, Chester Co., Pa. 


MACHINERY 


OF EVERY DESCRIPTION. 


a 
w 


The George Place Machinery Agency 


121 Chambers & 103 Reade Streets, New York. 


~‘Tinportant to Watch Mannfacturers'! 


The Tancaster Watch Company’s Works for sale or 
lease. All the Machinery, Tools, Material, and Manufac- 
tured Stock for sale, in whole orin part, together with the 
right to use Perry’s Patent Stem-winder and click. 

Catalogues furnished on application to 
A. BITNEP, 

Lancaster, Pa. 


| PERFECT 


NEWSPAPER FILE 


es 


The Koch Patent File, for preserving newspapers. 
magazines, and pamphlets, has been recently improve 
and price reduced, Subscribers to the SCLENTIFIG AM- 
PRICAN and SCLENTIFIGC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mil, or 25 at the 
office of this paper. Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every one who wishes to preserve the paper. 


Address 
MUNN & CO, 


Publishers SCIENTIFIC AMERICAN. 


NIEL,MARCEDANT G0 


Th 


CURES OT pERIORSS 


PLANING & MATCHING MACHINES: 
os UNIVERSAL HAND JOINTERS 4... 


MOLDING, DOVETAILINC, BORING, FRIEZING, SHAPING &, 

ae MACHINES. PLANER KNIVES & Moi pc's, 
 PAPERING DING airs 

Se 4g ELA OHIO. x 


>» 


IRON PLANES, DRILL PRESS, FOOT PRESS, AND 
two Engine Lathes for sale ch eap by 

A. A. POOL & CO.,55 R.R. Ave., Newark, N. J. 
DIATOMS!! Fine slides by new process. Va., Md. and 
Cala. 60c. ea.; 4 for $2. Circular free. C. L. PETICOLAS, 
635 8th St., N. Rd., Va. 


THE DRIVEN WELL. 


Town and County privileges for making Driven 
Wells and_ selling Jicenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 


WM. D. ANDREWS & BRO., 
NEW YORK. 


ESS RELIEVED. No medicine. 


DEAF* Book 
free, G.J. WOOD, Madison, Ind. 


MANUFACTURE OF ARTIFICIAL BUT- | 
ter.—_By Prof. Henry A. Mott, Jr.. E.M. With six en- ; 


gravings.—Being a History of the Artiticial Butter 
Manufacture, Descriptions of the Principal Processes 
now in use, Details of Latest Improvements, Plan of an 
Artificial Butter Factory, Engravings of the Machinery 
required, Chemical Analyses of Butter and of Artificial 
Butter, Details of the Costs of setting up an Artificial 
Butter Factory, the Capital required, the materials and 
quantities consumed, Cost of manufacture per pound, 
the Daily Profit,etc. A complete and reliable treatise 
contained in SCIENTIFIC AMERICAN SUPPLEMENT Nos. 
48 and 49. Price, 10 cents each. ‘1'0 be had at this office 
and of all newsdealers. 


Kleinau’s Universal Security Lock 
of Kleinau & Co,, Hamburg (Germany), 
patented in all States of Europe and America. 

Its prominent advantages consist in absolute security, 
greatest simplicity, durability, elegance, general application, 
and cheapness of production, so far not even approxi- 
mately equaled by the constructionof any other security 
lock. 


) 


The firm of Kleinau & Co. possess for the United States , 


of America a patent for a period of seventeen years, and 
they are disposed to entertain propositions as to its sale. 
Please address offers directly to 


KLEINAU & CO., 
Manufacturers of Security Locks, Hamburg (Germany). 


- 


LEFFEL WATER WHEELS. 


With recent improvements. 
Prices Greatly Reduced. 

700@ in successful operation. 
FINE NEW PAMPHLET Fok 1877, 
Sent free to those interested. q 


James Leffel & Co, 
Springfield, O. : 
tog Liberty St., N. Y. City. ° 


FOR SALE: 


A large assortment of new and second-hand Engines, 


condensing and non-condensing, from 3to 300 indicated : 


horse power. Also a large assortment of new and second- 
hand tools, all of our own make, and at prices to suit the 
times: Orders for new work promptly attended to. 
ddress 
HEWES & PHILLIPS IRON WORKS, 
Newark, N. 


Adver- : 


ree THE NEW ENGLISH SCIENTIFIC , 


a 


N. F. BURNHAM’S 
1874 


WATER WHEEL 


41s declared the **standard turbine,’’ 
% by over 600 personswho bought and use 
them with part and full gate open. 
Pamphlets Free. 
N. F. BURNHAM, York, Pa. 
SAFETY HOISTING 


OT iS’ Machinery. 


i OTIS BROS. & CO., No. 348 Broadway, New York. 


50 \ 


isiting Cards, with name, 10c. and stamp. 
g’ts Outfit 0c. L.C. COE & CO., Bristol, Ct. 


rr IC TION: GLUTCHES 2) 
TRICTION VAT RS. 
| VOLNEY W. MASON:& GO: PROV.R.I. 


RISDON’S IMPROVED 
TURBINE WATER WHEEL 


Yielded at the test of Turbines at Centen- 
nial Exposition the best results at all stages 
of gate. Send for circular to 


T. II. RISDON & CO., 
Mt. Holly, N. J. 


a] 
SONS 

i J 

Mannufactarers of MILL MACHINERY. 
AMATEUR PHOTOGRAPHIC APPARATUS. 
Latest invention. Everybody can operate with 
perfect success. Complete with chemicals from 
K5 to $25. Enclose stamp for circulars. 
HE. SACKMANN & CO., 650 DeKalb Ave., 
Brooklyn, N. Y. 


‘tion of gold in color, surface, and acid tests, for manu- 
facturers of imitation jewelry, and other workers in fine 
' yellow metal. Wessel Manuf’g Co., No. 317 E. 22d St., N.Y. 


WIRE-DRAWING MACHINERY, 
Planers, etc., made b 


FL 


6 for $1 
|  I8for $2. 


% HEALD & SONS, Barre, Mass. 


Strong Plants delivered free of cost safely 
per mail at your door. Satisfac. 

tion guaranteed. Splen- 

did assortment of 


ROSES 
} New Catalogue of Plants, E R 
HOOPES, BRO. & THOMAS, 


Cherry Hil: Nurseries. West Chester. Pa. 


SALESMEN 


1 

! ]MPORTANT FOR ALL CORPORATIONS AND 

: MANF’S CONCERNS.— Buerk’s Watch- 
man’s ‘Time Detector, capable of accurately con- 

‘ trolling the motion of a watchman or patrolman at the 

| different stations of his beat. Send for circular. 

J... BUERK,P.O. Box O79, Boston, Mass 


‘gena for 


wanted to solicit orders for our 
goods. Permanent employment 
on salary or commission. Add. 


[[EEL +a WRQUERT 


BEAMS & GIRDERS 


{Ul 


i ~ 
T 

- facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especiallyin Beams usedin the construction 
of FIRE PROOF BUILDINGS, induces us to callthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andb 


by reference to pages52& 54 of our Book 
of Sections--which will be sent on application to those 
contemplating the erection of fire proof buildings—l'HE 
COST CAN BH ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by fire; these and likecon- 
siderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, that in many cases the latter would be adopted. 
: Weshall be pleased to furnish estimates for all the Beams 
complete, for any specific structure, sothat the difference 
| in cost may at once be ascertained. Address 
CARNEGIE, BROS. & CO., Pittsburgh, Pa. 
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‘Send for Circular and Descriptive 


Price List. 


~ Wood-Working Machinery, 


Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson’s Patent Im- 
proved enon Machines, Mortising, Moulding, and 
e-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 
WITHERBY. RUGG & RICHARDSON, 
' 26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 


SALESMEN AND AGENTS WANTED TO SELL 
; Valuable Patents. GEO. WOOD, Lovells, Erie Co , Pa. 


Pocket Coin Detector. 


—Size of asilver dollar ; it tests size, gauge, 
and weight, U. S. Mint standard ; price 25c. 
by mail; agents wanted ; liberal discounts. 
J. W. SUTTON, 95 Liberty St., New York. 


inFINE JET BLACK every variety of turned wood work 
parts of machinery,castings, tin-ware and other metal 


hwork ENAMELED JET GOODS ,in wood or metal,made to ovder 
AMERICAN ENSMEL CD.HW WARREN STPROVIDENCE, A.%} 


;BROCK’S PATENT COMBINED 


. Pepper Box and Salt-Celler, for Dining Rooms, Restaur- 
, ants, Sportsmen, Travelers, Laborers, Scholars, and all 
' persons carrying lunch. Sent by mail for 2e. 5 5 for $l. 
, Address O. M. BROCK, Monroeton, Bradford 


Co., Pa. 

i 
NEW TURE. TAvstine 
ge and local sales- 
men wanted. AP GOODS. NO PEDDLING 
Salary $75 a month. Hotel and traveling expenses paid, 
S. A. GRANT & CO., manufacturers of ENVELOPES 
and PAPER, 2, 4,6,and8 Home St., CINCINNA'TI, OHIO. 


| WESSEL]. METAL, A PERFECT IMITA- ; 


SAW - MILLS- : 


Union Industrial Works, Cincinnati, 0. | 


HE UNION IRON MILLS, Pittsburgh, Pa., Manu- | 


P.BLAISDELL & CO., 


Worcester, Mass. 


Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists’ ‘l'ools. 


Boult’s Patent 


Reverse Motion 
Paneling, Variety 
Moulding and 


cuts Panels of 
any design or 


the solid wood 
with neatness 
and dispatch. Is 
a first class 
Shaper, Edge 
and Seroll 
Moulder. 
Does. general 
Dovetailing with 
thick or thin 
stuffs. 


Simple, Durable and Efficient. 


t#" Send for Pamphlet and 
»Sainple of work. 

Improved Solid Steel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 


by the 
H.C. MACHINERY CO. 
BATTLE CREEK, MICH. 


— Revolvers 
-VANDERBURGI, WELLS & CO., MA-| 
| CHINISTS’ Pattern and Brand Letters, etc., Complete 


! Newspaper Outtits, Engravers’ Boxwood, etc. 
: 18 Dutch Street, cor. Fulton, New York. 


7-shot $2.50, 70 kinds. Guns & Rifles $5 
to $500. Monster III. Cat. for 3-ct. stamp. 
WEST Gun WokRES, Chicago, Thi: 


a Week in your own town. Terms and $5 outfit 
free. H. HALLETT & CO.. Portland Maine. 


PERFUMERY. — BY W. SAUNDERS, 
Pharmacist.—A valuable and practical paper upon the 
preparation of Perfume Extracts. With Formule for 
the preparation of the most prominent and popular Per- 
fumes now on the market, directions for the preparation 


here given embrace the preparation of the following 


Perfumes :—Jockcy Club, Moss Rose, White Rose, 
Victoria, Ess. Bouquet, Musk, Patchouly, Millefleur, 
Ylang Ylang, Spring Flowers, Wood Violets, West End, 
Tuberose, Stephanotis, Rondeletia, New Mown Hay, 
Frangipanni, Clove Pink, Violet, Mignonette. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT No. 65. 
aks 10 cents. To be had at this Office, and of all News- 

ealers, 


N. Y. STENCIL WORKS, 87 Nassau St., N. ¥. 


Steal Name Stamps. 


OPIUM 187 Washington St,, Chicago, Ill. 
GLASS OILERS 


| PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, EGAN &CO., Cincinnati, O. 


and Morphine habit cured pain- 


“Best in use. Send for circular. 
1 CODY & RUTHVEN, Cincinnati. 


STUDIES OF MATTER AND LIFE.—By 


Prof. Henry J. Slack, F.R.S. A most interesting and 
valuable paper, explaining the latest scientific theories, 
researche sand calculations, concerning the various 
Modes of Motion, the Ether of Space, the Transmission 
of Wave Forces, the Limits of Vision, the Size of Atoms, 
Motion and Force of Atoms, Grouping of Atoms, Phe- 
nomena of Reproduction, Mental Phenomena. SCIEN- 
TIFIC AMERICAN SUPPLEMENT No. 27. Price, 10 cents. 
; To be had at this office and of all newsdealers. 


ATK i 
oxy iAc* 


Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests, etc. Catalogues free. 
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass. 

PAYS to sell our Rubber Hand Printing Stamps. 


T 
I Terms free. G. A. HARPER & BRO., Cleveland, O. 


Dovetailing : 
Machine. | 


style of mouldin ° 


and compounding of the ingredients, ete. The Formule , 


ry 7 a! 
STHAM PUMPS. 
FIRST PRIZES, CENTENNIAL, PHILA., VIENNA, 
PARIS, NEW YORK, BALTIMORE, BOSTON. 
: Send for circular of recent patented improvements, 
i THE NORWALK IRON WORKS Co., 
Prices Reduced. South Norwalk, Conn. 


NONPAREIL 


FARM & FEED MILLS. 
Bone, Drug, and Spice Mills. 10 sizes, 
for Hand or Power. Conical French 
Burr Stone Flouring and Corn Mills. 

OF Were awarded highest Medal and 
Diploma at Centennial Expcsition. 

Op? lust d Pamphiet sent Free 

L. J. MILLER, 
‘ont St , Cincinnati, O. 
all styles 


Brainard Milling Machines 34,3 
Universal Milling Machines from $200 upwards; Brown’s 


-atent Screw Machines, &c., &c. Address BRAINARD 
M. M. CO. 181 Milk St., Boston, Mass. 


GEORGE C. HICKS & CO., 
Baltimore, Md. 


| CLAY RETORTS, ‘TILES, FIRE BRICKS, &e. 
: ("Terra Cotta Pipes of allsizes. 


i 


OU ask WHY we can sell First. 

Class 7 1-3 Octave Rosewood Pianos 
for $290. Our answer is, that it costs 
f less than $800 to make auy $600 Piano 
sold through Agents, all of whom 
make 100 per et. profit. We have n 
Agents, but sell pirecT to Familie 
at Factory price, and warrant five years 
Wesend our Pianos everywhere for trial 
and require no payment unless they ure 
Send for our Illustrated Circular, which gives 
full particulars, and contains the names of over 1500 Bank Mer- 
chants and Families that are using our Pianos in every Stute of the 
Union, Please state where yousaw this notice. Acdress, 


U.S. PIANO CO., 810 Broadway, N.Y. 


found satisfactory. 


The SCIENTIFIC AMERICAN is devoted to the in- 
terests of Popular Science, the Mechanic Arts, Manu- 
factures, Inventions, Agriculture, Commerce, and the 
industrial pursuits generally ; and it is valuable and in- 

‘structive not only in the Workshop and Manufactory, 
but also in the Houschold, the Library, and the Reading 
Room. Each volume contains hundreds cf Notes, 
Receipts, and Suggestions and Advice, by Practical 
Writers. for Working Men and Employers, in all the 


‘ various arts. 
-MANUAL 


~ AYER & SON'S MANUAL 


Acompleteguidetoadvertisers. New Haven Journal.— 
A necessity to all who advertise. Louisville Commercial. 
=The most complete and reliable work of the kind. 
Pittsburg Gazette. —Sent free to all who advertise. 


N W AXEE Adsertis.ne TIMES BUILDING, 
tWWsA&SON AGENTS, PHILADELPHIA. 
Get our Estimate before Toaking any advertising 
contracts. Our business is large. ‘acilities wnosur- 


passed. Prices the lowest. Terms the best. 
$1 a day at home. ‘Agents wanted. Outfit and 
terms free. TRUE & CO., Augusta, Maine. : 


| Lathes, Planers, Shapers, Drills, 


| Gear & Bolt Cutters, &c-E.GOULD, Newark,N.J. 


PHOTOGRAPHIC APPA- 
RATCS & CHEMICALS 
complete, with directions, $10. No toy; takes pictures 
d4xSinches. Send for circular. 
| B. MORGAN, 428 Monmouth 8t., Jersey City, N. J. 


2500 


RP SS. a week to Agents. $10 Outfit Free. 
($55 & S77 B. 8oFickatt , Augusta, Maine. 


SPARE THE CROTON AND SAVE THE COST. 


Driven or Tube Wells 


furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y. 
whocontrol the patent forGreen’sAmerican DrivenWell 
The Toll-Gate | Prize Picture sent free! 
« Aningenious gem! 50 objects 


| to find! Address, withstamp, EK. C .ABBEY, Buffalo, N.Y. 


Made by one Agent in 57 days. 13 new 
articles. Samples free. Address, 
Cc. M. LININGTON, Chicago. 


ce a year to Agents. Outfit and a 
$25 Shot Gun free. For terms ad- 
dress, J. Worth & Co., St.Louis, Mo. 


v0 SCREWCUTTING FOOT LA'THES— 
Foot Drill Presses. Send for Circular to 
Hi. L. SHEPARD, Cincinnati, O 


HOME TELEGRAPH INSTRUMENT, 


Battery, Book of Instruction. Complete and reliable 
outfit for Learning Telegraphy, and operating private 
Yelegraph Lines. Price B50. Descriptive circulars 
‘mailed free. L.G. TILLOTSON & CO.,8 Dey St.,N. Y. 


$00. 


‘BIG PAY ® 


TURBINE WATER WHEELS.—A_RE- 
PORT' of the official Tests of Turbine Water Wheels 
made during the Centennial Exhibition of 1876. 
thirty-one illustrations. Kmbracing Drawings and De- 
scriptions of the Apparatus used for each test. The 
Instruments employed for determining the Power and 
revolutions of each wheel. Engravings and descriptions 
showing the Construction of the wheels that exhibited 
the Greatest Efficiency. Table showing the Names of 
the Exhibitors of the several wheels tested. Date of 
each test. Diameter of wheel. Fraction of gate. 
Weight on the scale in pounds. Revolutions per minute. 
Horse-power of wheel. Head on wheel, in feet. -Head 
on weir, ir. feet. Flow over weir. 
leakage. Horse-power of the water used. Percentage 
of efficiency realized by each wheel. Together with 
other valuable and interesting particulars. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61. 
; 10 ots: each. To be had at this office and of all news- 
dealers. 


to sell our RUBBER PRINTING STAMPS. 
Terms free. TAYLOR & Co.,Cleveland,O. 


Head on weir due to 


BAKER’S 
Rotary Pressure Blower 


op 6 = 


FORCED 
LLSsV' 


Warranted superior to any other. 


WILBRAHAM BROS. 
No. 2318 Frankford Avenue, Philadelphia; 


Pond’s Tools 


Engine Lathes, Planers, Drills, &c. 


Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND. Worcester, Mass. 
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With ¢ 


to travel and sell to Dealers our unbreak- 
able glass chimneys and lamp goods. NO 
PEDDLING. Salary liberal. Hotel and traveling expenses 
paid. MONITOR LAMP CO., 264 Main St., Cincinnati, OHIO. 


WATCHES. Cheapest in tne nuown 
world. Sample watch and outfit free_to Agents. 
For terms address COULTER & CO .Chicago 

An essay read before the Aeronautical Society of Great 

: Britain. By Frederick W. Brearey, Secretary of the As- 
| sociation. A useful andinteresting paper. Containing 
brief accounts of the most recent trials of balloons hav- 
ing mechanical propelling attachments. The required 
dimensions and _ best forms for balloons with propelling 
machinery. Calculations of the power exerted by birds 
in travelling through the air, and their methods of ac- 
| tion. Calculations of the mechanical requisites for suc- 
' cessful acrial navigation, as indicated by the flight of 
‘birds. Report of lloon trials having vertical screw 
ropellers, made by the British War Office. Air naviga- 
ion by “‘pushing” balloons. Experimental trials of the 

i Society’s apparatus for testing the Lifting Power of 
: plane surfaces when exposed to wind currents. Descrip- 
' tion and dimensions of Moys’ steam Aerial Locomotive, 
‘ with an account of its practical trialat the Crystal Palace 
Description of Moys’ remarkable self lifting steam en- 

: gine and boiler, of one horse power, but weighing only 
thirteen pounds, with dimensions, arrangement of the 
lifting fans,etc. Contained in SCIENTIFIC AMERICAN 


SUPPLEMENT No. 50. Price 10 cents. To be had at this 
office and of News Dealers. 


A MILL WITH WATER POWER TO LET, BETWEEN 
Midland Park and Ridgewood Stations, near Paterson, 
N. J. For rticulars, apply to DAVID BALDWIN, 
Midland Park, N. J. 


BRADFORD MILLCO, 


Successors to Jas. Bradford « Co. 
MANUFACTURERS OF 


French Buhr Millstones, 
Portable Corn & Flour Mills, 
Smut Machines, etc. 
Also, dealers in Bolting Cloths and 

A General Mill Furnishing. 

4 Office & Factory, 158 W. 2d St, 
CINCINNATI, 0. 
J.R.Stewart, Pres. W.R.Dunlap,See, 

SENT ON APPLICATION. 


ae 
Sects. Ml 
OP PRIc 


Blake's Patent Stone & Ore Crusher. 


NEW PATTERNS, with important im- 
portant improvements, and abundant 
strength. This is the only machine used 
s by the principal MUNICIPAL, RATLROAD 
Biand MINING CORPORATIONS and CON- 

TRACTORS in the United States and 

foreign countries, for breaking hurd and 
F/brittle substances TO ANY SIZE. Send 
for circular. Address, 
BLAKE CRUSHER Co., New Haven, Ct. 


E-LISTS 


H 
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Advertisements, 
{Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - -- $1.00 a line. 
Pngravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver- 
tisernents must be received at publication office as early 
as Friday morning to appear in next issue. 


acking, Hose, Clothing, Boots and Shoes, etc. 
Price List. MACDONALD & SUTTON, 
209 Broadway, New York. 


GUARDIOLA’S 


felting. P 
Send for 


COFFEE & SUGAR MACHINERY | 


Coffee, Malt, Corn, Cocoa, and Grain- 
Drying Machine. 
Polishing Machines, 
Machine. Helix Sugar Evaporator. 


Messrs. C. ADOLPHE LOW & CO., 42 Cedar 


Street, Messrs. MUNOZ & ESPRIELLA, 52 Pine ' 


Street, New York, are Mr. Guardiola’s Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 


Best Tempered Cast Steel. 
Retail Price, 9 Cents per Ib. 
WARRANTED. (4 Send for Circular. 
Fisher & Norris, Trenton, N. J. 


THE SUCCESS. 


The Bollinger Water Wheel, so 
favorably known, has been_pur- 
chased and improved, and will here- 
after be built and sold by me under 
thename THE SuccrEss. Not only 
a premium, but the first premium, 
was awarded to this wheel, as now 
improved, at the Centennial. Send 
for descriptive pamphlet to 8S. M. 
SMITH, York, Pa. 


Ss 
ETT) 


Incombustible Mineral Wool 


The best and cheapest insulator of heat or cold. Send 
for circulars, 2644 Broadway, New York. 

ALEXANDER D. ELBERS, 
P.O. Box 4461. Agent for the Patentee. 


Mac 


HINISTS’ TOOLS. 


EW AND IMPROVED PATTERNS. 


Send for new iilustrated catalogue. 


Lathes, Planers, Drills, &e. 


NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 


[ESTABLISHED 1846.] 


Mum & Go's Patent Offices. 


The Oldest Agency for soliciting Patents in the 
United States. 


THIRTY YEARS’ EXPERIENCE. 


MORE PATENTS have been secured through this 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 


SIXTY THOUSAND inventors haveavailedthem- 
selves of Munn & Co.’s services in examining their in- 
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in- 
ventions, confer with inventors, prepare drawings, spe- 
cifications, and assignments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each case, step by step, while pending before the 
examiner. This is done through their branch office, cor- 
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re- 
issues, attend to rejected cases (prepared by the inventor 
or other attorneys), procure copyrights, attend to inter- 
ferences, give written opinions on matters of infringe- 
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent business, both in this and infor- 
eign countries. 

A special notice is made inthe SCIENTIFIC AMER- 
ICAN of all inventions patented through this agency, 
with the name and residence of the patentee. Patents 
are often sold, in part or whole, to persons attracted to 
the invention by such notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign pat- 
ents, which states the cost, time granted, and the re- 
quirements for each country. 


Copies of Patents. 


Persons desiring any patent issued from 1836 to Novem- 
ber 26, 1867, can be supplied with official copies at rea. 
sonable eost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice $1. 

A copy of the claims of any patent issued since 1638 
will be furnished for $1. 


When ordering copies, please to remit for the same as | 


above, and state name of patentee, title of invention, 
and date of patent. 

A pampblet, containing full directions for obtaining 
United States patents, sent free. A handsomely 
pound Reference Book, gilt edges, contains 140 pages 
and many engravings and tablesimportant to every pat- 
entee and mechanic, and is a useful handbook of refer- 
ence for everybody. Price 25 cents, mailed free. 


Address 
MUNN & CO, 


Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 


BRANCH OFFICE—Corner of F and ‘%th Streets, 
Washington, D. C. 


Coffee-Hulling and; 
Coffee-Washing | 


Scientific American. 


| Before purchasing Paints or Roofing, send for Samples and 
REDUCED Price List of 


ay 


“ATERIALS 


ROOFING, with White Fire-Proof Coating. The handsomest, coolest, most durable, and only reliable portable 
Roofing made. Easily applied by any one. 
PAINTS—Twelve newest shades, ready for use. Guaranteed in every respect equal to the best produced in this 
‘ country, and more durable than any others for outside work. 
STEAM PIPE AND BOILER COVERINGS—The most effective and economical appliances known. 
STEAM PACKING —Self-lubricating, Indestructible. Loose and Round, allsizes. ASBESTOS BOARD. 
ROOF PAINT—FIRE-PROOF PAINTS, FIRE, ACID, AND WATER-PROOF CEMENTS, FELTS, ETC. 


All these materials are prepared for use in neat and compact form, are suitable for all climates, and can be easily 
_ applied by any one. Liberal inducements to General Merchants, Dealers, and Large Consumers. 


SEND FOR SAMPLES, ILLUSTRATED CATALOGUES, PRICE LISTS, ETC. 


H. W. JOHNS MANUFACTURING CO., 


87 Maiden Lane, New York. 
“norte So le PE ALE ADRELTA TIEARGH, 108, Arch + POSADA OA UE So CR 
os! 3 Ne . = vj : olumbus e5 oe ° . IC . 
ut. BUCK & CO., St. Louis; H. D. COLEMAN & BRO., New Orleans; THOMPSON & UPON; 
an rancisco. 
(eC AUTION.—Tnhe public are cautioned against purchasing or using any materials forthe above or similar pur- 
poses purporting to contain ASBESTOS, unless they bear our name and dates of patents. 


i! 


i) 


Costs only half as much as tin. 


NOYE’S 


MILL FURNISHING WORKS 


are the largest in the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to fiour mills. Send for Catalogue. 
J.T. NOYE& SON, Buffalo, N. Y. 


Niagara 


ESTABLISHED 1826. 


CHARLES B. HARDICK, 
No.23 Adams Street, 
y BROOKLYN, N. Y. 


KNOWLES’ 
STEAM PUMP WORKS, 


92 & 94 Liberty St., New York. 
Great reduction in prices. Send for catalogue. The 


ESTABLISHED 1844. 


JOSEPH C. TODD, 


(Formerly of Todd & Rafferty), ENGINEER and MACHIN- 
IsT. Flax, Hemp, Jute, Rope, @akum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also Agent for 
the celebrated and improved Rawson & Rittinger Hoist- 
ing Engine, I will furnish specifications and estimates for 
allkinds of machinery. Send for descriptive circular 
and price. Address 


J. C. TODD, 

10 Barclay St., New York, or Paterson, N. J. 
JOS. G. ROGERS & CO., MADISON, [ND., 
wish to place a consignment of their Tannate of Soda 
BOILER SCALE PREVENTIVE in all important towns 
in the United States, to be sold ou commission. Applica- 
tions solicited. Send for book on Boiler Incrustation. 


AND 
AIR COMPRESSORS. 


MANUFACTURED BY BurieicuRockDrut Co. 
SEND FOR PAMPHLET. FITCHBURG MASS. | 


Type and Printing Materials 


FOR SALE. 


The following Fonts of Type,in good condition, hav- 
ing been but little used: 
evier,on Long Primer Body, about 550 Ibs. 
Brevier, 100 lbs. 
Nonpareil, on Brevier Body, 360 lbs. 
Agate, 250 Ibs. 
Sixteen 


“NON-COMBUSTIBLE STEAM BOILER AND PIPE. 


COVERING 


WITH “AIR SPACE” IMPROVEMENT. 
Saves 10to 20per cent. CHALMERS SPENCE CO. 
Foot E. 9th 8t. N. ¥.; 1202 N. 2d St., St. Louis, Mo. 


Send for 
Illustrated 


Circular. 
Weissport, 


Machines 


Cases Job Type, in Cabinet. 
All the above are Copper-faced. 


Leads, Brass Rules, etc. 


Cases, 44 pairs. 
Column Gulleys, brass bottomed, 6. | 
Chases, wrought iron, 2 pairs, 36x24 inches. 


Composing Frames, 4. 


Racks, 2. 

Imposing Stones, one 75x30 inches, one 72x30, both on 
stands with drawers. 

Roller Press. 

The above were used on the SCIENTIFIC AMERICAN, 
and are in clean and perfect condition. The room in 


which the above is deposited is wanted for other pur- 


PA. 


| Horse Power Climax, on wheels, $925. Builders o 


HARTFORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


V. B, FRANKLIE, V. Pres’. J. Ml. ALLEW, Pres’. 
J. B. PUBRCR, Sac’y, 


per day at home. Samples worth $5 
free. S1INSON & Co., Portland, Me. 


EAM PUMPS 


AND MOST ECONOMICAL 


Boiler Feeder 


FRIEDMANN’S INJECTOR, 


MANUFACTURED BY 


NATHAN & DREYFUS, New York. 
108 Liberty St. 


poses on the first of May, and the lot will be sold very 
cheap. Apply at the office SCIENTIFIC AMERICAN, 
37 Park Row, X. Y.. for further particulars. 


FOR SALE, TO CLOSE THE CONCERN. 
Entire contents of Machine Shop, No. 279 Cherry Street, 
New York city, consisting of 30 h. Steam Boiler, now in 
good running order, 12 h. p. Steam Engine, Cameron 
Steam Pump, Planing Machine, Engine Lathes, Milling 
Machines, Screw Cutters, Ordinary Lathes, Shears, 
Presses, Small Blower, Forge, Vises, Variety of Small 
Tools, Shafting, Pulleys, Belting, Benches, Patterns, etc. 

Will be sold in lots to suit purchasers, at very low 


prices. 
signee, as above. Lease of premises—50x200ft.—for sale. 


EAGLE FOOT LATHES, 


With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c; also Small 
Engine Lathes, Metal Hand Planers, &e. 
Neatest designs, superior finish. Low 
*rices«. Our new Catalogue describes 
these and every tool necessary for the 
Amateur or Artisan. Send forit. 
WM. L. CHASE & CO. 
95 & 97 Libertv St. New York. 


PATENT 


OLD ROLLED 
SHAFTING. 


The fact that this snafting has %o per cent. 


Wright's Pat. Bucket 
Plungers are the best. 
VALLEY MACHINE Co, 
Easthampton, Mass. 


greater 


strength, a finer firrish,and is truer to gauge, than any 
other in use,rend ers it undoubtedly the most. economical 


COLLINS’PAT. COUPT.ING, and furnish Pulleys, Hangers, 

tc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2dand 38rd Avenues, Pittsburgh, Pa. 
190S. Canal Street, Chicago, Ill., and Milwaukie, Wis. 

Ga Stocks of this shafting in store and for sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO. 121 Chambers St., N. Y. 


ACHINERY OF IMPROVED STYLES FOR 
making SHINGLES, HEADING and STAVES; 
also GUAGE LATHES for TURNING HANDLES. Sole 
makers of Law’s Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport, N. Y. 


PRINTING PRESS! 
$ 3 Prints cards, envelopes, ete., equal 
&\to any press. Larger sizes for large work. 
YY Do your own printing and advertising and 
save money. Excellent spare hour amu se- 
ment for old or young. Orit can be made 
money making business anywhere. Send 
8c. stamps for prea catalogue to 
KELSEY & CO., Manufacturers, 
Meriden, Conn. 


>» WOOD & LIGHT 
Machine Co. 
WORCESTER, Mass. 
Manufacture all kinds of 
Iron-Working 
Machinery, 
including many novelties. 
Shafting, Pulleys, &c. 


Clipper Vertical Engines, offand on Wheels. 
Price, on wheels, 6-horse power, $485; 8-horse, on 
wheels, price $700. Dry Steam Horizontal Engines, 8- 
a- 
tionery Engines, 4 styles, from 6 to 200-horse_ power. 
Corliss Engines, Extra Finish and Cut-off Engines, 
Crank Stationary and Plain Finished Engines, Boilers, 
Circular Saw Mills, etc. 
Successors to Utica Steam Engine Co., formerly Wood 
& Mann. Established 1857. 
We have the largest line Engine Patterns in United 
States. siood, responsible Agents wanted. 
TAYLOR MANUFACTURING CO 
Westminster, Mar yla 


YALE 


IRON WORKS, 


New Haven, Conn., 
Builders of the YALE VERTICAL, 

the best and most Economical, i 
either for land or marine use; also | 
HonrizonTAats, with or without’ - 


the Rider Cut-off. i PUNCHING 


Send for Circular, 


nd. 


STILES & 
PRESS CO., Middletown, 


all at prices that defy competi- 


SPECIAL TOoOLs made to order, 
PRESSES, 


tion. Send for Circular, Conn. 
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“Knowles” has always been the best steam pump made. } 


ROCK DRILLING MACHINES 


Apply immediately to E. D. BARLOW, As-— 


Weare also the sole manufacturers of the CELEBRATED : 


THE TANITE CoO., 
STROUDSBURG, PA. 


ij; EMERY WHEELS AND CRINDERS. 
GEO. PLACE, 121 Chambers St., New York Agent. 


BUY YOUR BOILER AND PIPE 


COVERING 


direct from the Manufacturers. 
ASBESTOS FELTING CO., 
FrontSt., near Gouverneur, N. ¥. 


PATENT FOR SALE.—A NEW AND 

VALUABLE PATENT OF A STEAM TRAP. 
Address T. MERKENBECK, 

South Brooklyn, N. Y. 


For showing heat of 


Pyrometers, Ovens, Hot Blast Pipes, 
Boiler Flues, Super-Heated Steam, Oil Stills, &e. 
HENRY W. BULKLEY, Sole Manufacturer, 
149 Broadway, New York. 


“Sa The HOADLE Y ’ : 
PORTABLE STEAM ENGINE. 
WITH AUTOMATICAL CUT-OFF REGULATOR 
: AND. BALANCED VALVE. 
MOST ECONOMICAL ENGINE MADE 
SEND FOR CIRCULAR. 
OADLEY CO. LAWRENCE, MASS. 


"| STATE WHERE YOU SAW THIS. 


THE BEST 
Thed.c. Hi 


A. 8S. CAMERON’S 


PATENT 


“SPECIAL” Steam Pump 


Is the Standard of Excellence at home and abroad. 


REDUCED PRICE LIST. 


Number. | PRICE. ‘Steam Cyl. |Pump Cyl.| Stroke. 
0 $ 50 3% in. Qin. 4 
1 ée 4 2 § 
D4 10 5 216 
3 150 6 f 7 
A 200 7 MB 7 
ts} 275 7 By 10 
6 325 8 10 
Z 400 10 fv] 12 
| A425 10 6 13 
9 480 7 7 1‘ 
10 550 1 9 15 
sak 700 16 19 4 1é 
12 850 18 1s 1 


: Illustrated Catalogue sent free, on application to the 
' Inventor and Sole Manufacturer in the United States, 


A. 8S. CAMERON, 


Works, Foot of East 23d St. 
NEW YORK CITY. 


The New $20 Microscope 


is fully equal to any that could have been bought three 
years ago for $50. Send for descriptive circular. 

| For the best book of practical instruction get ‘“ How 

\to Use the Microscope,’ by John Phin. 75 cts. by mail. 


INDUSTRIAL PUBLICATION CO., 176 Broadway, N. Y. 


OR ALL KINDS OF MACHINERY—Apply to 
8. C. HILLS, 78 Chambers St., New York. 


MANUFACTURING ESTABLISH- 

MENT, located on the line of the Pennsylvania 
Railroad, 130 miles from this city, and making goods in 
universal demand in this country, and with a trade es- 
tablished in Germuny on the increase. The profits of 
| the business are large, using water-power nine months 
:in the year. One of the two partners will retire in a 
‘ short time, and the one remaining wishes a man of busi- 
i ness capacities as PARTNER. The capital required is 
$18,000 to $15,000, The condition and extent of the, busi- 
ness can readily be shown. Only principles will be 
, noticed. Address MORGAN & Co., 154 S. 4th St., Phila., Pa. 


1872, 1873, 1874, 1875, 1876, 
SCIENCE RECORD. 


| , A few copies of these splendid books, copiously illus- 
i trated, are offered at the tollowing very low prices. 
Persons desiring a condensed history of the most inter- 
esting Facts and Discoveries in the Arts, Sciences, and 
Inventions, for the years from 1872 to 1876, will find them 
recorded in the five volumes of the SCIENCE RECORD, 
; now Offered at half the original price. 
Every Department of Science is treated in these vol- 
/ umes, and theimportant discoveries of the several years 
are not only faithfully described, but many of the sub- 
jects are illustrated with finely executed engravings, 
prepared expressly for these Annuals. 

Among the subjects, the following arethe most note- 
worthy, exhibiting in a condensed form a general ac- 
count of the Progress of the World: 

CHEMISTRY AND METALLURGY, 

MECHANICS AND ENGINEERING, 

ELECTRICITY, LIGHT, HEAT, SOUND, 

TECHNOLOGY, THE USEFUL ARTS, 

BOTANY AND HORTICULTURE, 

AGRICULTURE, 

RURAL AND HOUSEHOLD ECONOMY. 

MATERIA MEDICA, THERAPEUTICS, HYGIENE, 

NATURAL.HISTORY AND ZOOLOGY, 

METEOROLOGY, TERRESTRIAL PH YSICS, 

GEOGRAPHY 

GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Each yearly volume contains about 600 octavo pages, 
including a large number of handsome engravings. 
They are bound In substantial and handsome bindings, 
, and will be mailed on receipt of $1.25 each, or $5 for the 
set of five volumes. 

They were published and heretofore sold at $2.50 each, 
or $10 for the set. 

State, in remitting for a single volume, which year, 
from 1872 to 1876, is desired, remembering that the date 
of the volume covers the events and discoveries of the 
previous year. Sent by mail on receipt of price. Address 


MUNN & CO,, PUBLISHERS. 
37 Park Row, New York city. 


PIONEER IRON WORKS, 


Nos. 49 to 163 Wil- 
liam St. BROOK- 
LYN,N. Y. 
Manufacturers of 
the A. LINDELOF 
Patent Steam 
ROAD ROLLER 
@ and TRACTION EN- 
GINK. All kinds of 
aving Machinery . 
Machinery for 
Sugar Houses and 
Plantations a Spe- 
cialty. 
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Alexander Bass’s Patent Portable Iron Railroad. 


'QHE “Scientific American” is printed with CHAS. 
ENEU JOHNSON & CO.’S INK. Tenth and Lom- 
3 bard Sts., Philadelphia, and 59 Gold St., New York, 


